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One Furnace Supplies All Heat 
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COOLING EQUIPMENT 
COOLING TOWERS 
AIR COOLED EXCHANGERS 
ATMOSPHERIC SECTIONS 


Undivided Responsibility—Complete inte- 
gration in the selection and design of cooling 
equipment best suited to specific installations 
results in minimum first cost and minimum oper- 
ating cost—and the responsibility is undivided. 


: im ¢ , 
Ad . 
y 4 
UDSO 
BULLETINS ON HUDSON TOP PER- 
FORMANCE Cooling Towers and Air 


Cooled Exchangers mailed on request 


nani ENGINEERING CORPORATION 
FAIRVIEW STATION @e HOUSTON. TEXAS 








‘you may 


Powell Valves for the Petroleum 
Industry include not only a 
of standard valves of all types but also 
many special designs to meet 
requirements of the modem : 


The WM. POWELL CO., 2525 Spring Grove Ave., P. G. Bor 106, Station B, Cincinnati 22, Ohio 
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PETRO-CHEM 


ISO-FLOW reSnar 


keep pace with ’ 
CANADA’S OIL 


GROWTH 


It is significant that as Canada’s petroleum industry expands, more 
and more Petro-Chem Iso-Flow Furnaces are called upon to meet the 
increasing requirements of oil refineries, pipe lines, gas plants and 
allied chemical industries...in Canada, as throughout the world, 
Petro-Chem Iso-Flow Furnaces are demonstrating the unique and 


superior features inherent in their design. 


There is a Petro-Chem Iso-Flow Furnace for every process require- 
ment irrespective of size, capacity or duty. More than 750 are now 


in satisfactory operation throughout the world. 


PETR CHEM 


\ 
ISO-FLOW FURNACES 


UNLIMITEO a SIiZe CARPAL YF ouTyY 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


120 EAST 41ST STREET, NEW YORK 17. WN Y 


Representatives: Bethlehem Supply a and Houston - Flagg 


D. DO. Foster, Pittsburgh - Faville Levally, Chicago - 
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15 new habit 


Valve failure on pump lines is a hazard, es- 
pecially in closed areas and where every pre- 
caution must be taken to avoid disaster. 
Some operators follow an old and danger- 
ous habit of merely replacing a troublesome 
valve with a like valve, assuming that the 
new “old” valve will be a remedy. But if the 
old valve were right in the beginning it 
probably wouldn't need replacing. 


Get the new, improved habit—replace with 
Nordstroms. Recheck each valve on your 


pump connections. Requisition Nordstroms. 
Make this standard practice—and eventually 
you ll have a really up-to-date set of valves 
that will end your valve problems per- 
manently. 


Nordstroms save space in restricted pump 
locations. They give positive shut-off be- 
cause a quarter turn of the plug is an abso- 
lutely sure operation as contrasted with a 
valve dependent upon an exposed disc and 
seat that must be jammed together. 


Nordsliom Valuer 


NOW AUTOMATICALLY LUBRICATED WITH 


TRADE MARK ” 


PATENTS APPLIED FOR 


ROCKWELL MANUFACTURING COMPANY 
400 North Lexington Avenue, Pittsburgh 8, Pennsylvania 


Atlanta, Boston, Chicago, Columbus, Houston, 
Kansas City, Los Angeles, New York, 
Pittsburgh, Son Francisco, Seattle, Tulsa 

and leading Supply Houses 


Export: International Division, 
Rockwell Manufacturing Company, 
7701 Empire State Bidg., New York 1, N. ¥. 


_. FOR REPLACEMENTS AND... 


to avoid hazards of leakage 


Le MUAY Vitiv 








You pay so little 
for 
>. LECTRODRYER’S 








Lectrodryer engineers are veterans at 
this DRYing business. They started 
DR Ying air, gases and organic liquids 


when a processor had to design, build 





and gamble on the effectiveness of his 
own drier. Today the knowledge our 
men have gained throughout the years, 
on jobs in every industry all over the 
world, is at your command without 


extra cost. 





No need for you to have the bother, 





extra expense and delay which so often 
develop in building a new product. 
Lectrodryers are as standard as motors; 
a type and size for every service. 

Let Lectrodryer advise you on a 
drier when the job is still on the draw- 
ing board. You may save at several 
points by using standard equipment. 
And, when the Lectrodryer gets on 
stream, you know it’s going to work. 

For DRYing help, write Pittsburgh 
Lectrodryer Corporation, 332 32nd 
This Lectrodryer is DRYing propane 


: Street, Pittsburgh 30. Pennsylvania. 
to a low dewpoint at high pressure 4 ’ 


In Engiand: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
(nm Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney 





LECTRODRYERS DRY 


WITH ACTIVATED ALUMINAS LE C T R O D RY % °g 


REGISTERED TRADEMARK U.S. PAT. OFF. 
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WHAT'S HAPPENING 


EXPANSION 


Canadian Oil Companies, Ltd., will add a 3800 b/d 
Platforming unit to facilities at its 20,000 b/d $18 
million refinery now being built at Froomfield, Ont. 
(see PP Oct. p.1019, Jan. p.7). Universal Oil Prod- 
ucts Co. will design the unit with actual construction 
to be handled by Procon, Inc., UOP construction sub- 
sidiary. 


Atlantic Refining Co. is building an 11,000 b/d 
catalytic reforming unit at its Philadelphia plant to 
utilize company’s newly-developed process described 
on p. 249 of this issue. Cost of new unit is estimated 
at $4-5 million, with construction contracts to be let 
shortly for planned completion in early 1952. 


Cities Service Oil Co. plans to install grease mak- 
ing facilities at Chicago capable of producing 8.5 mil- 
lion lbs. of grease annually, using a modification of 
the Stratco (Stratford Engineering Co.) process. Peak 
loads of 150% of rating will be possible for short 
periods. Installation will be directed by Cities Serv- 
ice Engineering Dept. with completion scheduled by 
end of 1951. 


Costs of an additional 1,000,000 b/d capacity in the 
Western Hemisphere, in terms of finished products, 
are being studied by a 23-member industry commit- 
tee appointed by National Petroleum Council. Chair- 
man is Robert E. Wilson, of Indiana Standard. Com- 
mittee will determine capital and material require- 
ments for the additional million barrels of capacity, 
including refining facilities, crude supply, transporta- 
tion and storage. Eugene Holman, Jersey Standard, 
heads Refining subcommittee. 


MARKETS, PRICES 


Full demands of fuel oil customers were met dur- 
ing February, but only after overcoming serious dis- 
location of supplies in the Midwest and Mid-Continent. 
A general scarcity of tank cars in the Midwest was 
aggravated by a wildcat railway switchmen’s strike 
with the result that the North Central areas of the 
nation were clamoring for more fuel oil and refiners 
in the Mid-Continent and Southwest were forced to 
delay shipments from their ample supplies for lack 
of transportation. 


Current News 
Summarized 
For Oil Men 


Rapid depletion of refinery stocks of kerosine and 
No. 2 fuel pointed to heavier than usual demands, 
although there were signs toward the end of the 
month of the demand easing. 3unker “C"’ demand 
showed no signs of letting up at the Gulf or along 
the Eastern Seaboard, although larger offerings than 
previously were beginning to appear in the Mid-Con- 
tinent. Gasoline inventories were at all-time peaks, 
but this was no cause for worry among refiners; 
while some said they might run into storage difficul- 
ties before the spring season starts, refiners general- 
ly agreed they'd need all the gasoline they could 
make. 


Lubes, petrolatums, waxes and specialty products 
continued to be snapped up by eager buyers when- 
ever these products appeared in offerings on the gen- 
eral market. Containers hampered some refiners in 
making shipping schedules, particularly for lubes and 
petrolatums, but buyers were more than willing to 
take these materials in bulk when packages were not 
obtainable. 


FOREIGN 


Standard-Vacuum Oil Co. plans to start construc- 
tion early next year of a 10,000 b/d refinery at Dur- 
ban, Union of So. Africa, which will cost about $12 
million. It will be the first plant in the Union to op- 
erate on imported crude oil, and will supply South 
African market. Completion will be late 1953 or 
early 1954. 


Gewerkschaft Erdol-Raffinerie Emsland will install 
the first Houdriflow catalytic cracking unit to be built 
in Europe, at its new refinery at Lingen, Germany, 
near the Dutch border. Unit’s capacity will be be- 
tween 10,000 and 15,000 b/d, according to Houdry 
Process Corp., licensors. Only other catalytic crack- 
ing plant in Europe is a fixed bed Houdry unit at 
Serre, France. 


PETROCHEMICALS 


Gulf Oil Corp. will build the world’s largest single 
unit for manufacturing ethylene at its Port Arthur, 
Texas, refinery. It will have a capacity of 21% bil- 


Information on these pages is obtained through the naticn-wide news coverage service of PLATT’s OILGRAM NEWS 


PETROLEUM PROCESSING, March, 1951 


223 








What's Happening! 





lion cu. ft. annually, or about 12% of present U. S. 
ethylene capacity. Feed stock will be gases from 
Gulf’s nearby refinery, which will be cracked and 
purified. Lummus Co. has contract, with construc- 
tion scheduled to begin by April, and completion ex- 
pected early next year. 


British American Oil Co. and Shawinigan Chem- 
icals, Ltd., shortly will form a jointly-owned petro- 
chemical company which will make “certain basic 
chemicals now in great demand.’ Plant construction 
is expected to start within a few months, probably in 
Montreal area. 


Sinclair Refining Co. has created a new petroleum 
chemicals division as initial step in enlarging com- 
pany’s activities in petrochemical field. J. A. Scott, 
formerly assistant to the vice-president, R&D, is man- 


ager. 


TRANSITION 


Petrol Refining, Inc., has changed its name to Texas 
City Refining, Inc., effective Feb. 23. 


Agua Dulee Co. of San Antonio has been sold to 
H. J. Mosser, Alice and Ft. Worth and C. H. Fisher, 
Corpus Christi, including the Banquette cycling plant 
(near Robstown, Tex.) of the Henderson Trusts, San 
Antonio. New owners plan an immediate construc- 
tion program to more than double the present 50,000 
Mcfd. capacity of the Banquette plant and related 
facilities. 


INDUSTRIAL MOBILIZATION 


Allocation of tetraethyl lead fluid became effective 
March 1. Under allocation system each refiner has 
a base allotment of 1,000,000 lbs. of TEL fluid per 
year, or such smaller amount as he may have used 
in 1950, plus 80° of amount in excess of 1,000,000 
Ibs. used in 1950. 

Allocation plan is aimed at building up a reserve 
supply of TEL for military avgas, and substitutes for 
earlier plan to limit octane ratings on motor gasoline 

which met strong objections from many segments 
of industry. (Write PP’s editors for copy of PAD’s 
“Order No. 1" establishing allocation. ) 


Effect of TEL allocation may be to reduce octan 
ratings of all motor gasolines by 1 to 1.5 numbers, 
PAD believes, if cutback is applied across-the-board 
by all refiners. Allocation order, however, estab- 
lishes no ceilings on octane ratings and leaves each 
refiner free to use his allocation in any manner he 
chooses in motor gasoline production. 

Provision is made in allocation order for any re- 
finer to request an adjustment or exception on the 


a4 


ground that “his operations were commenced, in- 
creased or altered during or after the base period or 
that any provision works as undue or exceptional 
hardship upon him not suffered generally by his com- 
petitors or others in the same trade or industry.” 


Supplies for maintenance, repair and operation 
(MRO) and for minor capital additions may now be 
secured in limited quantities under a new NPA pri- 


ority system authorized Feb. 27. Supplies may be 
obtained in the same dollar amount spent for such 
supplies in 1950. Minor capital additions are defined 
as “any improvement or addition carried as capital 
according to established accounting practices when 
the total cost of materials used does not exceed $750 
for any one complete capital addition.” 

New MRO order (NPA Reg. 4) applies to all es- 
tablishments and persons, including refiners and sim- 
ilar operators. MRO ratings will be designated as 
DO-97 and will have equal preference with DO rat- 
ings used for handling defense orders. 

To apply new priority rating it is only necessary 
when placing an order for MRO or minor capital ad- 
dition to place on the order or on a separate piece of 
paper clearly identified with the order the symbol 
“DO-97" together with words “Certified under NPA 
tegulation 4” and the signature of person doing the 
ordering. No other NPA authorization is needed. 
(Write PP’s editors for copy of NPA’'s “Reg. No. 4” 
establishing MRO priority system.) 


PAD’s own MRO program was said to be about 
ready for announcement at the time NPA’s program 
came out. Nothing further on it had developed, how- 
ever, at PP press time—-March 2. Refiners will have 
choice between upcoming PAD program tailored es- 
pecially for the oil industry and NPA’s general MRO 
program. PAD’s program will probably afford more 
“flexibility” since it will not employ the quota pro- 
visions set out in NPA program. 


APPOINTMENTS—A. P. Frame (Cities Service) as 
PAD’s assistant deputy administrator for domestic 
industry operations. Activities of all PAD divisions 
effecting domestic operations—including refining, sup- 
ply and transportation, materials, etc.—-will be under 
his general supervision . . . R. H. Hargrove (Texas- 
Eastern Transmission Corp.) as PAD’s acting assist- 
ant deputy in charge of transmission and distribu- 
tion of gas N. W. Freeman (Tennessee Gas 
Transmission Co.) as acting director of PAD’s gas 
division .. . dustin R. Wolf, as general counsel of 
PAD; he has been in private law practice in Wash- 
ington since World War II Edwin T. Gibson 
(General Foods) as deputy administrator for staff 
services of Defense Production Administration. He 
will assist in coordinating operations of other de- 
fense agencies over which DPA has over-all policy- 
making jurisdiction, including PAD ... Kyle P. 
Laughlin, former consultant to Defense Secretary 
Marshall, as director of Federal Civil Defense Ad- 
ministration’s Fire Service Division. 
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3 to 22 Feet 


There’s a Hartzell 
Cooling Tower Fan 
Exactly Suited 
to Your Needs... 








¢€ 


1,250,000 CFM 

WITH THIS 22-FT. 

HARTZELL 

COOLING TOWER 
FAN 
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THIS “LITTLE” 3-FOOTER 
PUTS EXTRA CAPACITY 
INTO SMALLER TOWERS 


Hartzell cooling tower fans are built to give youthe fans 10-feet and larger are made has no fatigue 
size and capacity you need — from 3-foot diameter limit; cut it and the cut will not develop into a major 
*o 22-foot. And at every size level you'll get more fault. Even wilful abuse —foolishly high speed, 

. more capacity per cubic foot of tower...more excessive vibration and so on—will damage it 
flexibility, because air deliveries can be changed much less than experience with less rugged ma- 
if your requirements should change . .. more years terials would indicate. And in sizes smaller than 10 
of life, because Hartzell cooling tower fans with- feet the special Hartzell aluminum alloy does a 
stand vibration, corrosion, abrasion and other factors mighty fine job. 


of deterioration. In every size, Hartzell fans give you maximum air 


For instance—the Hartzite plastic of which Hartzell per power dollar. They pay ouf. 


CLIP AND MAIL THIS COUPON NOW FOR INFORMATION - 


Nom 
PROPELLER FAN CO. | “"— 
Div. of Castle Hills Corp. Stree! & No 
PIQUA DEPT. K OHIO City & State 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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ON VAPOR-SAVING 
WITH THE GRAVER 
EXPANSION ROOF 


Cut-away for your inspection is this Graver Expansion 
Roof Tank. Here you see the details of its operation which 
dependably conserves the volatile elements of gasoline... 
so critically important today! This Graver design—approved 
by Underwriters’ Laboratories—has a record of unfailing 
operation throughout the petroleum industry during the 
decade since it was first introduced. 


FABRICATED PLATE DIVISION 


GRAVER TANK & MFG.CO.ING. 


EAST CHICAGO, INDIANA 


NEW YORK + CHICAGO ¢ PHILADELPHIA * WASHINGTON 
DETROIT © CINCININATI « HOUSTON 
CATASAUQUA, PA. * SAND SPRINGS, OKLA. 











(To obtain more data on advertised products see page 312) 


Inset above shows mechanism 
by which all-weather stability is 
attained in the Graver Expansion 
Roof. The functional perfection 
of this design keeps Conservation 
at Work day and night in any 
climate... all year ’round. 
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Catalytic Cracking Top 
Process Weapon of Defense 


bpm significance of the catalytic 
processes now used in the refin- 
ing of petroleum and our dependence 
on them to meet the requirements 
for high grade aviation gasoline in 
the event of another war is appraised 
by Foster Wheeler Corp. in a recent 
bulletin Chief of these 
of course, is catalytic cracking, which 
is described as “‘one of the most val- 
uable process weapons of defense 
In the event of another war many 
small catalytic cracking units would 
be built, it is predicted 

The 500,000 b d of 100-octane “av- 
gas” produced in World War II wa 
chiefly possible through the effective 
conservation and utilization of high- 
octane intermediates from all sources 
A significant proportion of these was 
obtained from thermal cracking, ther- 
mal reforming, superfractionation, se- 
lective polymerization for the pro- 
duction of codimer, and the hydroge- 
nation of the codimer to the hydroco- 
dimer 

“These processes are no longer the 
most efficient means of producing 
high-octane intermediates”, the _ re- 
port continues, “being generally con- 
sidered obsolete for that purpose to- 
day except in remote areas where 
the different catalysts would not be 
readily available 

“The five major processes that 
would be used in an all-out effort to 
produce the maximum quantity of 
115-145 octane aviation gasoline are 
catalytic cracking, catalytic reform- 
ing, catalytic alkylation and isomer- 
ization, and catalytic aromatization” 
Of these alkylation is regarded as 
most significant, since it provides for 
the utilization of butylene, available 
from many non-catalytic, as well as 
catalytic, sources for the manufac- 
ture of alkylate 

In the past 10 years, it is pointed 
out, considerable improvement has 
been recorded in the techniques of 
the several methods of catalytic 
cracking, and further improvements 
are about to emerge from the lab- 
oratory and pilot plant into practical 
operation in the refinery. “The most 
significant reflection of this process 
of evolution is the fact that the in- 
vestment cost of a catalytic crack- 
ing unit has been so greatly reduced 
that it is available to the srnall re- 
finer in capacities as low as 1000 
b/d. This, of course means that in the 
event of an all-out effort to produce 
higher-octane aviation gasoline many 


processes 
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mall catalytic cracking units would 
be built.” 

So great has been the technological 
progress since the last war, the re- 
port concludes, that should a major 
conflict arise, the record of the last 
war, 500,000 b d of 100-octane gaso- 
line, could be ex 


and quality 


eeded in both volume 


No Standard Method for 
Evaluating Crude Oils 


A® a part of its extensive progran 
for the standardization of oil 
testing methods, the British Institut« 
of Petroleum, the sponsoring agency 
in that country, undertook in 1948 
to evolve a standard technique for 
the evaluation of crude oil for pur- 
poses of refining into conventional 
products 

In a recent report on its work 
the I.P. Standardization Sub-Commit- 
tee No. 2—Crude Oil states: “It was 
soon realized, however, that owing to 
the diverse characteristics of crude 
oils and to the fact that many oil 
companies had evolved their own 
methods of crude oil evaluation, it 
was impracticable to specify a rigid 
procedure to be followed in all cases.’ 

This conclusion resulted in the 
withdrawal from the Institute's 
Standard Methods of the earlier 
proposed method for the Distillation 
of Crude Petroleum. While it is pos- 
sible, the report states, by simplk 
methods such as I.P. 24 to detect 
major differences between crude oils 
experience has shown that such meth- 
ods of evaluation are totally inade- 
quate for complete crude oil evalua- 
tion 

The technologists in charge of this 
phase of the British standardization 
program decided, however, that it 
was desirable to publish a paper‘ 
setting out the principles involved in 
the laboratory evaluation of crude 
oils, suitable types of equipment to 
be used and so on, thereby indicat- 
ing methods for the individual refiner 
to use in judging whether a given 
crude oil was suitable for his refin- 
ing procedures or indicating the 
changes advisable if the crude were 
to be processed. 

While acknowledged as unsuccess- 
ful in its original purpose, the report 
will be of interest to U. S. refiners, 
who also have not been able to work 
oul a standard technique for evalu- 
ating crudes, and it is a contribution 
to the literature on the principles in- 
volved in the task. 


IN PETROLEUM TECHNOLOGY 


Possible Effects of 
Today’s Developments 
On Future Operations 


Non-Metallic Materials Might 
Be Answer to Drum Shortage 


I OOK for a growing interest 
<4 non-metallic packaging pl 


drums, syntheti 
fiber-lined yntainers, as the 
situation ymntinues to mak 
on steel output 


rubber tanks 


Latest levelopment is 
fiber drum package lined 
polyethylene envelope for shipn 
non-corrosive non-flammabk liq- 
uids Advantages cited include 
ability t 
a tare 


withstand shipping abuses, 
weight 50-75' less than that 
of mventional containers, ability to 
open and re-seal container while still 
protecting contents, and no metal re- 
quirements. A Rohm & Haas Co. pat- 
ent overs this new package; how- 
ever, they are not selling the drum 
Rather, it will be licensed to respons- 
ible shippers to assemble at a nomin- 
al fee. Licensees can buy component 
parts the package from suppliers 
of their own choice. Following m- 
panies cooperated with R&H in ¢ 
development Continental Can Co., 
Inc Visking Corp.; Shellmar Prod- 
ucts rp.; Kellogg Container Div. of 
U. S. Envelope; Hedwin Corp.; 1 
Cincinnati Industries, Inc 

This package would seem to 
little use at present stage of «: 
opment for most petroleum prod 
except high flash point material 
specialties in the petrochemical 

However, it is further indicati 
a trend demonstrated by earlier 
ports of two other containers, O i 
a collapsible gasoline storage tank of 
10,000 gal, capacity developed by the 
government's Engineer Research and 
Development Laboratories at Ft. Bel- 
voir, Va. and made by Goodyear Tire 
and Rubber Co.‘®) Resembling a giant 
pillow when full and a rug when 
empty, it is made of Buna N syn- 
thetic rubber, reinforced with inner 
and outer layers of nylon cloth 
formed into a 3/32-in, coat, a liquid 
coating of nylon to serve as a poros- 
ity barrier, and a layer of Bun J 
in contact with the gasoline. 

Though production of 900 d 
10,000-gal. models so far is tagged 
entirely for the military, Goodyear 
spokesmen see no immediate reason 
why such containers could not be 
produced for civilian use. 

Another collapsible drum or tank 
under current development uses spec- 
ial Neoprene sealing method for as- 
sembling laminated Fiberglas seg- 
ments into cylindrical containers.\*) 
Maurice Moore, president of Rich- 
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mond Oil Equipment Co, and inventor 
of the method, foresees 
55-gal. drums 
tanks, or field-erected 
of “unlimited” capacity 
construction with »prene 
vides complete ri 
hydro 
strength for 


sealing 
application to 
storage 


its 
small 
tanks 
tiber 
pro- 
‘sistance to any pe- 
high tensile 
protection against break- 
Collapsibility 


Glass 
seal 


troleum arbons 


age feature means re 


turnable empty drums can be shipped 
ick rate as flat 

leaned more 

‘ntional dr 

labor an 


and tanks 


ims 


and 


assemble 
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Anti-lcing Additives Are 
New Gasoline Refinement 


F ROM time to time fresh ev 
comes to light to show th 


t the many 


and varied 
which th 
have to n 
fore the 

the 
in Detroit 


buretor icing 


pert rn 
motor gasolines of today 
leet. A report presented be 
recent annual 
Society of Automotive Engineers 
brought out that 
under certain 
and high humidity conditions 
resulting from the refrigerating ef- 
fect of the evaporating gasoline, is 
ing a prevalent_nt 
factor in through 
during the 
condition is 


use of 


nee requirements 


meeting of 


car 
atmos- 
pheric 


becon more 
driving 
stalling 
This 
the new 
developed to 
quirement, without 
ing fuel performance 

The phenomenon of 
ing is by no 


isance 
causing 
engine warmup 
met 


gasoline ad- 


period 
through 
litives 


being 


this re 
affect 


meet 
otherwise 


carburetor i 
but a num- 
contribute to 
more aware ot 
performance of his 
large extent is at- 
Among these 
manual throt 
made World 
allow the driver to step 
idling speed and thus 
slower idling speed of « 
transmissions 
for them to 
inconvenience to the 
with automatic transmission 
of restarting his stall 
The Standard Oil Development Co 
research staff, after the 
extent of the time in the fall, winter 
and spring, over the country when 
temperature and humidity conditions 
are conducive to carburetor icing 
undertook to find a remedy. “Neither 
the reduction of gasoline volatility 
nor the application of additional heat 
to the carburetor satisfactory 
methods for the 
formation in the carburetor’, they 
reported.(*) “It appears, therefore, 
that a practical and economical 
method of reducing car sensitivity to 


means 
factors 
the 


poor 


new, 
today 
motorist 


ber of 
make 

the idling 
car, which to a 
tributed to this cause 
factors lack of a 
tle control on 
War II, to 
up his 
stalling 
with 
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cars since 
avoid 
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which 

stall 


driver 


automatic 

makes it easier 
and the 
of a car 


engine after a 
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elimination of ice 


carburetor formation 
field of gasoline additives” 

The additives developed to the com- 
mercial stage by this company to 
reduce carburetor icing are under 
stood to be anti-freezing materials 
derived from petroleum. They 
complish their purpose by reducing 
the temperature at which the water 
in the stream in the carburetor 
will fr They are said to have 
no adverse effect on parts of the fuel 
and to cause no 
fuel or induction 
Their use in ga 
tend to prevent 
water in the 
ing fuel lin 
cold weather 


ice lies in the 


ac- 


air 
eze 
ystem increase in 
system deposits 
also said to 
freezing of liquid 
fuel system, thus avoid- 
freezing in extremely 


oline is 


and 
sed in 


“Car judgment must be ex- 
the sel the 

yuund and the concentration in usé 
ince many ympounds suitable as 
anti-icing agents may be entirely un- 
suitable in other particu- 
larly as to the formation of fuel or 
inducting system deposits.’ 


ection of com- 


respects 


Heat with Liquids for Better 
Products at a Lower Cost 


NONVENTIONALLY petroleum 
C process fluids are heated in fur- 
which are essentially heat ex- 
changers with the fluid on the inside 
of the tubes and the heat transfer 
medium on the outside in the form 
of a gas or vapor; ie., combustion 
Known shortcomings to this 
practice have been non-uniformity of 
surface, or “skin temperatures, rela- 
tively low efficiency in heat transfer 
and lack of mtrol of the 
temperature, The same problems exist 
in lower temperature 
steam 


naces 


gases 


precise <« 


processes W her« 
is the heating medium 
the 
vapor as 


vapor 
Recently use of liquid rather 
than the heating 
agent has been gaining in popularity, 
particularly in the medium temper- 
ature ranges, say up to about 600° F 
For example, Standard Oil C 
(Ohio), at its new lube oil plant in 
Ohio, employs circulating hot 
gas oil systems to supply all heat re- 
quirements for its furfural extraction 
and MEK dewaxing units Designed 
by Lummus Co these 
called “hot belt" systems replace the 
fired heaters normally employed, and 
avoid the detrimental effects on the 
oil of high skin temperatures exist- 
ing in the tubes of a fired heater 


gas or 


Lima 


engineers, so- 


Sompared with liquids in the trans- 
fer of equivalent heat 
gases or large ducts 
to circulate the large volume needed 
in the transfer of the heat energy 
Specific heats and film coefficients 
of gas are low, Power consumption is 
high, and uniform surface tempera- 
tures generally unattainable, accord- 
ing to one authority.'! 


amounts of 


vapors require 


Liquid flowing through a pipe, on 
the other hand, has, at a given cross 
section, the heat transfer 


same co- 


efficient at any point of the periphery. 


Variations occur only 
rection. By keeping 
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outlet 
temperature vari- 
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Five Santolubes to improve 
premium and heavy-duty oils 


Added to your premium and heavy-duty lubricants, 
the Monsanto Santolubes, listed below, help your 
products deliver top performance. These Santolubes 
have two functions: (1) to inhibit oxidation; (2) to 
keep motors clean. For information write MONSANTO 
CHEMICAL COMPANY, Petroleum Chemicals Depart- 
ment, 1700 South Second Street, St. Louis 4, Missouri. 


SANTOLUBE 379 


Type 


Typical 
Properties 


Applications 


Literature 


Detergent-dispersant-inhibitor type additive. 


Specific Gravity at 60° 60° F. 0.97 
Viscosity, S.U.S. at 210° F. 53 

Color, ASTM (diluted) 4\% 
% Phosphorus 0.6 
% Sulfur 5.7 
% Barium 3.8 


Motor-oil additive which combines the properties 
of detergency, dispersancy, corrosion inhibition 
and pour-point depression 


Technical Bulletin No. 0-68 





Type: Detergent-dispersant-inhibitor type additive. 


Typical 

Properties Specific Gravity at 60° 60° F 0.97 
Viscosity, S.U.S. at 210° F 50 

Color, ASTM (diluted) 3 

% Phosphorus 0.5 
% Sulfur 5.1 
% Barium 4.0 
Applications: A multifunctional agent, combining, in a single 
additive, detergency, dispersancy and corrosion 
inhibition. An effective pour-point depressant. 


Literature Technical Bulletin No. 0-66. 


SANTOLUBE 388 


Type: 


Typical 
Properties 


Applications 


Detergent-dispersant-inhibitor type additive. 


Specific Gravity at 60° ‘60° F ; 
Viscosity $.U.S. at 210° F 55 
Color ASTM (diluted) 5 
Z, Phosphorus 5 
%, Sulfur 5.4 
%, Barium 6.1 


Heavy-duty oil additive. Suitable for meeting 
current military specifications. 





Type Detergent-dispersant-inhibitor type additive 


Typical 
Properties Specific Gravity at 60° 60° F 0.98 
Viscosity, S.U.S. at 210° F 50 
Color, ASTM (diluted) 5 
% Phosphorus 0.8 
%, Sulfur 6.6 
% Barium 3.6 
Applications: A single motor-oil additive that combines deter- 
gency, dispersancy, corrosion inhibition and pour- 
point depression 


Literature: | Technical Bulletin No. 0-67 


SANTOLUBE 395X 


Type: 


Typical 
Properties: 


Applications 


Literature: 


Antioxidant and bearing-corrosion inhibitor. 


Specific Gravity at 60° /60° f 1.01 
Viscosity S.U.S. at 210° F 15 
Color ASTM (diluted) 4 
% Phosphorus 3.8 
% Sulfur 10.5 
% Barium ll 


: Recommended for compounding premium-type 


motor oils. 
Technical Bulletin No. 0-56. 





MONSANTO PETROLEUM ADDITIVES 


Pour-point depressants 
SANTOPOUR*® 
SANTOPOUR B 
SANTOPOUR C 

Motor-oil inhibitors 
SANTOLUBE* 395-X, 394-C 

Viscosity-index improver 
SANTODEX* 

Gear-lubricant additives to meet 


requirements of Federal 
specification VV-L-761 


SANTOPOID® S, S-RI 
Inhibitor-detergent combinations 
Gear-lubricant additives to meet for premium and heavy-duty 
requirements of military service 
specification MIL-L-2105 SANTOLUBE 205. 205. 360 
SANTOPOID 29, 32, 33 374, 379, 388, 521, 522 


Motor-oil detergents 
SANTOLUBE 203-A, 303-A, 520 
Corrosion inhibitor for distillate 
fuels 
SANTOLENE®* C 
Sludge inhibitor for domestic 
fuel oils 
SANTOLENE E 


Cutting-oil additive 
SANTOLUBE 52 


*Reg. U.S. Pat. OF. 





MONSANTO 


CHEMICALS ~ PLASTICS 


Serving Industry... Which Serves Mankind 
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MEK Dewaxing Unit with charge capacity up to 7500 BPD, designed, wngineered 


and constructed by Badger for Esso Standard Oil Company at Bayonne, N. J. 
Process licensed by Texaco Development Corporation. 
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Pereniour 


This MEK Dewaxing 
Unit, recently campleted at 
Bayonne, N. J., for Esso Standard Oil 
Company, is the largest and newest of 
three such units which Badger has recently 
designed and constructed for Esso and an 
affiliated company. Improvements and 
modifications in each successive unit have 
provided extra values for Esso, in lower Esso) 
initial cost, earlier completion, more ? 
economic operation and easier main- 
tenance. 
Badger’s broad experience in the 
design and construction of every 
type of petroleum and chem- 
ical unit means extra 
value for all Badger 
clients. 





¥ ite piling BE: 


, INC 
BOSTON 14 - NEW YORK 
PARIS ister” + LONDON fot.titics fz 
Process Engineers and Diechias for the Petroleum, Chemical and Petro- Chemical Industries 
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This Notural Gas De- 
and Gasoline 
overy Plant with oa 
pacity of 140,000,000 
per doy Notural 
Dehydration, 90 
00 SCF per day 

ral Gasoline 
and 110,000 
per doy total 
products is typical of 
Pritchard’s design en- 
};Neering and construc- 
tron for the Oil ana 

Gas Industries 





PRITCHARD BUILDS 


Profitable Plants for Industry 


PETROLEUM DIVISION 25 In terms of sound design, engineering and construction—in terms 
SSS" of higher profits and freedom from trouble—Pritchard built 
———_- plants are becoming known throughout the industry for their 

operational efficiency and quality of production. 





Pritchard services include Analysis of your Requirements, Eco- 
nomic Studies, Design, Processing, Engineering, Purchasing, Field 
Construction, Guarantees and Operating Tests. Firm prices quoted 
on a “Turnkey” basis. 


We invite you to make use of Pritchard’s diversified experience 
in the petroleum processing field to build profit- 
producing plants for you. 


Detailed information available on request. 


Write for FREE Bulletins! 


Wayit 
ENGINEERING DESIGN - ENGINEERING - CONSTRUCTION 


and CONSTRUCTION Dept. No. 36 908 Grand Ave., Kansas City 6, Mo. 
for l 


INDUSTRY District Offices: 


Chicago * Houston * New York ¢ Pittsburgh * Tulsa ¢ St. Louis 
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*Series 12100. 


CARBON 800 Pounds @ 750°F. 
STEEL | 1500 Pounds Cold Non-Shock 


For 150-800 pounds service * Round 
Bolted Bonnet * Bolted Gland * Gasket 
or Ground Joint * Outside Screw and 
Yoke * Renewable Seat Rings * Solid 
Wedge — Slotted Type * Rising Stem 
11-13% Chrome Stainless Steel 
Trimmings * Sizes !/4" to 2" inclusive. 
| | { | 
HENRY VOGT MACHINE CO. Louisville 10, Ky. 


BRANCH OFFICES: WEW YORK © PHILADELPHIA « CLEVELAND © CHICAGO « ST. LOWIS » DALLAS 
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line upkeep 





™ 


~costs.more 
7 | You spend less for upkeep 


Dy using Dependable Quality 
CRANE VALVES 
... Lhat’s why 


More Crane Valves 
are used 
than any other make! 


smooth, full flow through this new pipe-line valve 


Conduit-type, double-seating disc in 
this new Crane valve has circular open- 
ings that coincide with seat openings. 
Flow resistance is reduced to a mini- 
mum. There are no pockets to accumu- 
late dirt or contaminating fluids. Tur- 
bulence and erosion of seating surfaces 
are avoided. 

Easy operation, long life, and reduced 
maintenance are assured by provision 
for thorough lubrication of all work- 
ing parts. Body and bonnet are packed 
with grease which is retained by pat- 
ented spring-loaded plates. Stem is 
inclosed in grease filled yoke with 
lubrication fitting. 

Ask your Crane representative about 

No. 1660X Class 600 ' these new valves for crude, finished 
Pipe-Line Gate Valve product, and gas lines. 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, IIL. 
Branches and Wholesalers Serving 

All Industrial Areas 


VALVES + FITTINGS + PIPE PLUMBING HEATING 
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‘New Low-Cost 


Jacketing Cuts 


Maintenance on 


Insulated Lines 


This close-up clearly shows the ribs or corrugations which add 
strength to Childers Jacketing and also make it form more easily 
around lines. Aluminum strapping and seals are a quick, inex- 
pensive way to attach the jacketing. They can be used without 
any special tools and take no special training for the installers, 


insulated lines? Not when you specify this new type weather- 


@ Does long lasting aluminum cost too much for covering your 


proof jacketing. It has been specially developed to cost little 
more than ordinary temporary jacketing materials. 


A- LAST an aluminum jacket has 
been “engineered” especially to protect 
outdoor lines in refineries and chemical 
plants. It is the first “permanent-type” 
jacketing that offers both low initial cost 
and low application cost. 

After two years of tests and major 
installations at 431 outdoor locations in 
refineries, power plants, and chemical 
plants, the Childers Manufacturing Co 
of Houston has rung up an impressive 
cost-cutting record with their Childers 
Aluminum Jacketing. 

Secret behind this low cost is the thin 
aluminum sheet—.006” thick—which is 
the weather - protecting sheath of the 
jacketing. It is ribbed (as pictures show) 
for extra strength and to facilitate form- 


This is how Childers Aluminum Jacketing is shipped in easy-to-handle 
rolls, It is quite flexible, yet stands up under severe weathering. 


Advertisement 


ing around the line. This aluminum has 
proved thick enough to resist weather- 
ing and usual abrasion, hut costs much 
less than heavier aluminum sheets. 

Easy application of this Childers 
Jacketing cuts labor bills drastically. It 
comes from the factory in easy-to-han- 
dle rolls that are four feet wide and 
either 100 feet or 200 feet long. It is light 
and flexible to handle as the men put it 
on the line. No roll forming required as 
with heavy, un-crimped material. It can 
be cut off and attached just the same as 
the old-fashioned tar- paper that was 
sometimes used for jacketing 

You can attach Childers Jacketing 
around your insulated lines by one of 
several easy methods. The use of alumi- 
num strapping and seals is probably the 
best. Sheet metal screws or Minnesota 
Mining’s No. 471 tape can also be used. 

The Childers jacketing can be re- 
moved and re-used. 

moisture barrier is attached to the 
back of the jacketing to give positive 
rotection for the aluminum when it is 

d with alkaline insulating materials 

No painting o rust-proofing, little 

aintenance that’s the advantage of 

aluminum! 
Hundreds of design engineers and 
maintenance engineers have agreed they 
save money for their firms and trouble 
for themselves by changing their jacket 
ing representatives in principal cities to 
make it worth your testing too—and a 
test roll costs only $40.00 for 400 sq. ft 
with moisture barrier attached—price 
for 800 sq. ft. without moisture barrier 
$62.00). That’s a good investment in any 
plant Advt.) 


* * ¥ 


FOR FULL INFORMATION write 
Childers Manufacturing Co., Dept. TR-1, 
625 Yale St., Houston 7, Tex., for com 
plete literature. Childers has _ engineer- 
ing specs to Childers 100%. That should 
work with you on specific problems 
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At the Port Neches Asphalt Plant of 
‘The 


Centrifugal Compressor is responsi 


Vexas Company, this Carrier 


ble for the supply of process air. It is 
driven by a direct-connected condens- 
ing steam turbine. It is designed for 
continuous operation 

Ihe turbine and compressor have 


i common lubricating system; the 


turbine oil pump furnishes lubricat- 
ing oil for the compressor bearings 
as well as its own. Because twin 
external oil coolers were installed, the 
compressor can be operated even 
when one cooler is being cleaned. 

lhe Carrier Centrifugal Compres- 
sor produces large volumes of air with- 


out pulsation. It is highly efficient 


CENTRIFUGAL COMPRESSORS - 


(To obtain more data on advertised products see page 312) 


Carrier Compressor supplies 
air for The Texas Company 


even at partial loads. And because 
plant air is produced that is free from 
entrained lubricating oil, pneumatic 
control devices and other air-operated 
equipment are casier to maintain. If 
you have a job that demands larg¢ 
volumes of air or gas in a smooth, 
steady stream 


write us. Carrier 


Corporation, Svracuse, New York 


REFRIGERATION EQUIPMENT 
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You can count on this sign... 


ey, 
for Licts-C Claas engineering 


The Lummus symbol stands for a group of designing 
engineers and constructors who make it their business 
to plan ahead—an ability which keeps them always 
abreast of the pace and often stamps them pacesetters. 


That’s why you found Lummus at the forefront in the 
vast synthetic rubber program. It’s what made the 
company logical pioneers in the aviation gasoline field, 
with fourteen complete plants to its credit. It’s what 
keeps Lummus in the van, wherever or however crude 
oil is refined. 


By the same token, count on Lummus people again 
in the hurried and harried times ahead. Depend upon 
them for specialized planning that brings expanded 
needs into sharp focus. Rely on their record of skillful 
désign, sound engineering, competent construction, 
and on-schedule delivery. 





In whatever direction the upward trend of demand 
occurs—total crude capacity, catalytic cracking facili- 
ties, plants for making high quality aviation gasoline, 
petroleum chemical units—you'll find Lummus well 
able to fulfill the diffieult requirements imposed by 
years-ahead engineering. 


THE LUMM™MUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


. - CHICAGO * HOUSTON * LONDON © CARACAS * PARIS 
ae. NG ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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How Socony-Vacuum 
“avoided” 20% of 
= process heater fuel bi | 


When engineers at Socony-Vacuum, Trenton, Michigan refinery developed a 


program 


complete fuel conservation program, process heaters came under close 





scrutiny. Socony-Vacuum engineers felt they could reduce the total cost of 
fuel used in raising the temperature of petroleum stock if they could keep the 
amount of excess air in the flue gases at a minimum. 


need Socony’s instrument engineers wanted an instrument which would indicate 





excess air, so that they could make adjustments to keep the air at a minimum 
and thus save fuel. 





*¢ . must provide a continuous indication so that changes could be spotted 
specifications eote, a é 


for instrument must not be affected by changes in fuel composition since different 


fuels are used in the heater furnaces. 





must not be affected by the presence of Hydrogen in the gas sample. 


preferably, measurement should have direct relationship to excess air. 


four HAYS MAGNO-THERM 

selected OXYGEN ANALYZERS 
and two HAYS 2-PEN 

ELECTRONIC RECORDERS 

res a lis The entire fuel conservation program brought 


20% reduction in Socony’s annual fuel bill. 
The Hays Oxygen Recorders have proved an 
effective combustion guide on the process 
heaters. 








improvement in the efficiency of your process heaters can mean large fuel savings. Write for Bulletin 
50-829, 16 pages of information on how the O2 meter works, where it’s used, etc. No obligation. 


THE HAYS CORPORATION MiIcHiGAN CITY 23 INDIANA © Aviomotic Combustion Control * Boiler Panels * 


Hays-Penn Flowmeters * Veriflow Meters and Veritrol * Gas Analyzers * Draft Gages * Combustion Test Sets * CO» Recorders * Electronic Oxygen Recorders 
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DURABLE « ECONOMICAL e EFFICIENT PUMPS 
FOR USE IN MOVING OR TRANSFERRING LIQUIDS 


THE PEERLESS yin LINE 


CLOSE-COUPLED 
Integral H.P. 


Type PE moror size: 1-60 H.-P. 


CAPACITY: Up to 1000 gpm 
HEADS: Up to 200 Feet 


A COMPLETE LINE OF 
CLOSE-COUPLED ELECTRIC, 
BELTED OR FLEXIBLE 


TYPE 


BELTED OR 


DIRECT-CONNECTED 


TYPE Integral H.P. 


COUPLED PUMPS FOR GENERAL PURPOSE REFINERY USE 


Want compactness? Want efficiency ? 
Want durability? Want economy? You 
can have them all by using pumps in 
the versatile and complete line of 
Peerless Fluidyne pumps. 


Versatile, because they can be applied 
to a host of diversified services calling 
for transferring of liquids. 


Complete, because they offer widest 
range of sizes and models. The Type 
PE Fluidyne pump, a close-coupled 
bracket-type pump, is electric drive, 
available from 14 to 60 hp. It is close- 
coupled to standard horizontal pump 
electric motors. The Type PB is avail 
able in sizes up to 150 hp. It differs 
from the Type PE in that it is built to 
receive standard V—or flat belt pulleys 
for engine drive, or it can be mounted 
on a common base with an electric mo- 
tor and driven by a flexible coupling. 


Both Type PE and Type PB Fluidyne 


pumps are single stage, end suction, 


1951 


centrifugal design. Simplicity and 
quality and ruggedness are inherent in 
their design. All parts are easily aces- 
sible. Close attention to hydraulic 
characteristics has resulted in pumping 
units of high efficiency, regardless of 
position in which they are installed 
vertical, horizontal, or intermediate 
angle. Disassembly and assembly for 
inspection or maintenance is rapid. 


NEW BULLETIN 

describes additional features of 

both fractional and integral 

hp pumps in the Peerless 

Fluidyne Line. Write for your 

copy of this 24-payge fully 

illustrated and descriptive 2 

bulletin today ley ~ted 
- . 

i 


Type PB motor size: 1-150 H.P. 
CAPACITY: Up to 5500 gpm 
HEADS: Up to 260 Feet 


FRACTIONAL HORSEPOWER 
CLOSE-COUPLED TYPE PE 


V4 to 1% h.p. + 3450 rpm + 60 cycle 
Capacity: To 65 gpm + Heads: To 110 Ft. 


. 


FRACTIONAL HORSEPOWER TYPE PB 
MOUNTED ON COMMON BASE 


Ve to 1 h.p. + 3450 rpm ~« 60 cycle 
Capacity: To 50 gpm - Heads: To 90 Ft. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Address Inquiries to Factories at: 

Los Angeles 31, California and Indianapolis 8, Indiana 


Mm Offices: New York, Atlanta, Fresno, los Angeles, Chicago, St 


Louis, Phoenix ; 


lias, Plainview and Lubbock, Texas; Albuquerque, New Mexico 


(To obtain more data on advertised products see page 312) 











we BROWN FINTUBE 


HEAT EXCHANGERS &/ 


@ These exchangers combine the repeatedly demonstrated 


advantages of Brown's exclusive integral “one-piece” fin- 
tubes that assure high heat transfer efficiency; and Brown's 
ring joint head end seal that is easily dissembled for clean- 
ing, and reassembles tightly, preventing leakage. Furnished 
with fintubes of mild steel, stainless steel, monel, inconel, 
aluminum, admiralty or other non-ferrous metals to suit 
any requirement. Widely used — and highly endorsed by 


engineers, operatérs and maintenance men everywhere. 


Write for Bulletin No. 481. It gives full details. 


HEATERS 

COOLERS 

HEAT EXCHANGERS 
CONDENSERS 

GAS COOLERS 
REBOILERS 

FUEL OIL HEATERS 


LUBE OIL HEATERS 
AND COOLERS 


JACKET WATER COOLERS 
QUENCH OjL COOLERS 


COMPRESSOR INNER AND 
AFTER COOLERS 





THE BROWN FINTUBE CO. 


| 3 i eo: ee) " SECTIONAL 
HAIRPIN 
HEAT EXCHANGERS 
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NEW GLOVES FOR EXPERIENCED HANDS 


Experienced hands are basic for any efficient construction service. That is why 
Procon built an organization of individuals with a thorough and complete knowl- 
edge of refinery processing facilities and their installation. 

From top to bottom...in all important posts at Procon, you will find men who 
have spent years in this type of work... men who worked together under a single 
banner and who are thoroughly schooled in all phases of refinery process operations. 

So, these experienced hands in new gloves offer the industry an opportunity to 
acquire a construction service that reaches beyond the usual concepts. A service 
that affords the ultimate in efficiency and invested-dollar value. 

If your plans call for refinery construction work, we will be glad to discuss 
requirements in view of giving you the benefits provided through Procon 
service. 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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je 
What's your Pet Peeue WZ) multiple fittings? 


painting costs? 

















about Pressure’ Storage? 


ground area? 

















— the Hortonsphere 
eliminates all three because— 


1. It has only one set of pipe connections 
and fittings 


The Hortonsphere stores a large volume in a single 
unit with only one set of pipe connections and fit- 
tings. To store the same volume in cylindrical 
tanks, several would have to be used. That would 
mean multiple pipe connections and the duplication 
of some tank fittings. Thus the cylindrical tanks in- 
volve costly manifolding and more inspection and 
maintenance. 





”. The Hortonsphere has less surface area 
per barrel of capacity 
A 30-ft. diam. Hortonsphere has 2,827 sq. ft. of sur 


face area and a volume of 2.518 U.S. bbls. For the 


same volume, you could use three horizontal tanks. 7 





_— ’ s £ ; > - e¢ 
each 9 ft. round by 77 ft. long—but the surface area Comparative Ground Area 


of these tanks would be 6,540 sq. ft.! Since the Hortonsphere— A 30-ft. diam 
Hortonsphere has less surface area. it costs less to Hortonsphere has a capacity of 
paint and to insulate. 2,518 U.S. bbls. and requires a 
foundation that covers 1,250 sq. ft 
of ground area 











a ‘ Horizontal tanks—!o zet the 
The Hortonsphere also requires less same capacity, you would need 


three tanks 9 ft. in diam. by 77 ft 
ground area 


long whose foundations would cover 
- 3,080 sq. ft 

The figures at the right show how a Hortonsphere 1 

requires less ground area. This is an important con- These figures deal only with ground area for 
foundations. To get the total ground area needed, 
you would have to allow for spacing from prop- 
erty lines and other structures This spacing 


is usually different for each installation 
*Pressure storage refers to the type of storage used for 


light hydrocarbons like natural gasoline and butane These 
materials are so volatile that they require a pressure in the 
vapor space of a storage tank. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Salt Loke City 4 530 West 17th South Street 
Birminghom 1 1527 North Fiftieth Street Houston 2 2130 National Standard Building San Francisco 4 1559—200 Bush Street 
Boston 10 1029—201 Devonshire Street Los Angeles 17 1526 General Petroleum Building Seattle 1 1330 Henry Building 
Chicago 4 2114 McCormick Building New York 6 3310—165 Broadway Building Tulse 3 1620 Hunt Building 
Cleveland 15 2215 Guildhall Building Philadelphia 3 1630—1700 Walnut St. Building Washington 6, D. C Cafritz Building 
REPRESENTATIVES AND LICENSEES 
Horton Steel Works, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome, Italy 
Ateliers et Chantiers de lo Seine Maritime, Paris, France Whessoe Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited. Motherwell, Scotland 
Chicago Bridge & Iron Company, Ltd., Aportodo 1348 Caracas, Venezuela Comprimo N. V., Amsterdam-O, Netherlands 
Sociedade Chibridge de Construccoes Ltda., Rio de Janeiro, Brazil 
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sideration where land values are high and space is 
at a premium. 

















yomocentZER> 


For Lubricating Oils 
and Greases 





Let’s talk it over at the 


INTERNATIOMAL 


INDUSTRIAL EXPOSITION 
Booths 226-228 
MARCH 11-17. HOUSTON, TEXAS 
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Stop Losing Money 
with 


Old fashioned Ideas 


You can increase production, reduce 

costs and at the same time improve the 

quality of your products by using Gaulin 
Homogenizers for processes involving dispersions 
and emulsions requiring uniform size of 1 micron or less. 


These heavy-duty, high pressure homogenizers give you more 

capacity and use less HP in the dispersion of additives in lubri- 
cating oils. They also cut costs in the production of soap type greases 
and new benton greases. 


They are available in any capacity from 75 to 4000 gallons per hour with 
operating pressures up to 15,000 lbs. per sq. in. 


Their rugged construction throughout assures long operating life with 
little if any maintenance. For example, the cylinder and all fittings with 
which the product comes in contact are of 302 or 316 stainless steel. 
Special spring-loaded design plunger packing insures maximum life and 
trouble-free operation. Special applications requiring specific metals 
and types of packing can be constructed to meet individual, require- 
ments. Valves and seats are made of either 302, 316 stainless steel, 
stellite or Hasteloy. 


It will pay you to investigate Gaulin Homogenizers and High Pressure 
Pumps for your processes. W rite for complete information and catalog. 


MANTON GAULIN 


Manufacturin g 
COMPANY, INC. 


62GARDEN STREET, EVERETT 49, MASS, 
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better measurement and control of q 








Wherever highest accuracy and complete reliability in 
flow measurement and control are vital to successful process- 
ing, it is significant that Foxboro Instrumentation is 
preferred. Whether your problem involves gas, steam, or 
liquids . . . in pipes, ducts, or open channels . . . the premium 
quality and complete diversity of Foxboro Instruments, 


backed by unequaled application experience, assure 
you an extra measure of satisfaction. 


indicators * recorders * controllers * integrators 


transmission systems * controlled valves ® orifices 


OXBOR 


Reg. U. 8. Pat. Off. 


For over 40 years, specialists in the measurement and control 
of temperature, pressure, flow, liquid level, humidity . . . 


THE FOXBORO COMPANY * FOXBORO, MASSACHUSETTS, U.S.A. 


makes the difference 


D... your water supply contain sediment 

. silt. . . organic matter or other ‘ 
suspended solids, fine or coarse? Is it ever 
cloudy or colored? 


If so, Graver has the remedy . . . not just 
a single design of filter offered for any 
and every clarifying need, but a complete 
range of filters to include exactly the right 
unit for each kind and amount of 
suspended matter. 


Graver Filters include pressure and gravity 
types; sand and gravel, Anthrafilt, and 
diatomite filtering media; and special 
designs for removal of iron, oil, taste and 
odor. Moreover, Graver Filters can be 
arranged to correct certain other water 
conditions, such as low pH; and can be 
combined with other Graver apparatus for 
additional water conditioning, such as 
removal of hardness. 


Many thousands of Graver Filters are 
installed all over the country, in plants 
of every industry, and serving every 
filtering need. 





Whatever may be your water conditioning 
needs, you can depend on Graver’s 40 years 
of experience and Graver’s modern, 
efficient designs. Your request for advice 
and specific recommendations will not 
involve the slightest obligation. 


Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
Gw-432 
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Platforming Unit to 
Upgrade Kendall Straight 
Run—Add Facilities 


for Defense 


By Howard V. Smith, 
Refinery Superintendent 
Kendall Refining Company 
Ou: decision to install a 1500 barrel 
Platforming unit was made in recognition 
of the constant! upward trend of gaso- 
line octane ratings for the knockl 88 Oper- 

n of increasingly 
her compression 
TS However, 
from the beginning 
ssibilities inherent 
in this type of plant 
for the production 
of petro-chemicals 
were thoroughly ex- 
plored ; nd excess ca- 
pac ity was inc orpo- 
rated in the design so 
Howard V. Smith that modification 
could be made ata 
later date for that purpose, 


Competitive Situation Called 
for Higher Octane 
\ survey of gasoline quality in the 
nearby Pittsburgh area revealed the fol- 
lowing average octane ratings for house 
brand and premium motor fuels 


Resear Motor 
Meth Vethod 
House Brand 86.2 


Premium 91.8 


Bradford Grade Penna. crude, to which 


Kendall, being one of the 


largest pro- 
ducers of 104 sylvania grade lub- 
ricating oils, ummitted, 
latively high prop n of low octat 
gasoline and naptt vhich cannot be 


brought up to the above standards bi 


contains a 


re 


the addition of t 
This crude 1 
and nap! a, boili 

point. Suly 
combined | 
The resear 


and 


yroduct lt 


per cent of the crude oil is availab 
cracking i Dubbs « ci 
plant which yields 77 per cent of cracked 
gasoline ar wolymer on the charge 
Thermal ref ming of straight rur 


naptha is included in the Dubbs 


operatior 


All Processes Explored 


Our engineer 1ade a 
f available 
decision 
Most eco! 
Engineeri 
relormu 


quality ol 
mate goal 

Pilot plant studies in the Universal Oil 
Products Company’s laboratories demon- 
strated that the Platforming process would 


convert the 400 end point full boiling 
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gasoline into 95 octane gasoline 
cc's TEL, with a yield of more than 
per cent by volume. Details of this pilot 


are expressed in the following table 


Inspection of Kendall Straight Run, 
Fractionated Reactor Charge and 
___ Stabilized Platformate 


API Gra 
IBP 


ie fy 7 
Consideration of Defense 
Requirements 

Another consideration was the fact that 
in the event of a drastic shift in require- 
ments due to the impact of a defense or 
war economy on the nation, our Plat- 
forming facilities could be converted to 
| . j 


ucuior aromatics, aviation 


row 

nts, benzene, toluene 

and other petro-chemicals which might 

be needed for military purposes. Whilk 

this conversion would require certain 

modifications in the unit itself, as well as 

rdditi« f istocks from outside sources, 

er would not radically dis- 

rations and full utilization of 
tv yuld be possible 


Special Design Features 


t design for our Platforming 


rporates some spec ial feature 
licable to our circtin 
e our charging stock is well 
ited and free from heavy ends, it 
ded thata suitable reactor charg: 
Id be prepared from it by dis- 
r off the lightendsin a depentanizer 
za n of this method instead of a 
nator, reduced size of the equi 
vell as the operating cost 

tamination of the charge stock 
minimized by blanketing the 
th dry gas from the vapor 
y. The depen- 


Recycle g 

mixed bef 
ited as one stream 
Our new Platforming unit was designed 
by Universal Oil Products Company in 
collaboration with our engineering de- 
partment. It is being erected by Procon 
Incorporated, and is expected to go on 

stream in March of 1951 
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TO MEET 
CHANGING 
MARKET AND 
PROCESSING 
REQUIREMENTS 


UNIVERSAL OIL PRODUCTS COMPANY 


Generel Offices: 310 $. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
Leborotories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


(To obtain more data on advertised products see page 312) 








WE ARE THE 
OF THE “NEW 
REFINERIES, wity 
WINDOws” 


ORIGINATORS 
LOOK” iN 
“PICTURE 
TO MAKE THE 

PUBLIC CONSCIOUS oF your 

PROGRESSIVENESS 


met, 





You remember how fast 1950 passed. 1951 will seem to pass even 
more quickly and by 1952 you will wish your refinery were 
modernized or that you had an entirely new plant. 


You can have that new cat cracker or new refinery if you plan 
now, and place your problem in our hands. We have the ability, 
manpower and equipment to design, engineer and construct the 
refining facilities you need in the least possible time. 


Call, wire or write for a discussion of your refining problems 
and their solution, without obligation. Our airplanes make 
us neighbors. 


PHONE 5-5561 ® TULSA, OKLAHOMA 
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March 


of a Series of Interest to the Petroleum Industry * 1951 








Additional Facilities For 
Petroleum Laboratory 
Nearing Completion 


The Du Pont Petroleum Laboratory, 
devoted to fundamental research 
and technical development on 
chemical additives for fuels and 
lubricants, will soon increase its 
laboratory facilities by approxi- 
mately 50°. Work on the expanded 
facilities started about a year and a 
half ago. Some units are now in 
operation and it is expected all will 
be functioning by late spring. 

The expansion, located principally 
in a new building, will add consid- 
erably to the laboratory floor space 
and will permit greatly increased 
activity in the petroleum chemicals 
research program which originated 
about three years ago 











Tel Tank Car Unloading 
Simplified by 


Du Pont-Designed 
Metal-Flex Hose Line 


Conventional pipe lines with swing 
joints for loading and unloading TEL 
tank cars have never been completely 
satisfactory. Keeping the joints proper 
ly packed so as to prevent the escape of 
dangerous tetraethy] lead or “lead” 
fumes always presented a safety and 
maintenance problem. Repacking such 
joints frequently tied up three or four 
pipefitters for an entire day. 

Even when properly maintained, 
there was no assurance that joints 
would be tight and unloading difficul 
ties were often encountered due to 
leaks. Swing joints that did not leak 
were usually so tightly fitted that the 
operators had difficulty in manipulat 
Ing them into position. This cost both 
time and effort. 

Du Pont recognized the cost and 
hazards associated with the mainte 
nance of such lines and designed a 
metal-flex hose which eliminates swing 
joints altogether. 

Complete flexibility of this hose is 
obtained through the use of a flexible 
metal tube which is strengthened by 
braided wire mesh to withstand pres 
sures up to 100 Ibs. per sq. in. 
Customers report the following advan- 
tages: 

1. Greater ease in connecting up the tank 
car. Only one man required where, with 
the old style, two men were frequently 
needed, 





Success of National Tour of Du Pont Road 
Octane Fuel Test Fleet in 1950 Leads 
to Expansion of Activity for 51 


Back in May 1950, Du Pont began a new kind of experiment. It originated 
around three highly instrumented automobiles. These were designed to show 


that road octane tests could be conducted with a neatness and dispatch 
hitherto not often practiced in the petroleum field. 





Test cors Nos. 29, 30 and 31 shined up for the 1950 cross-country tour. Du Pont men in the fore 


ground are Harold Russell, Carl Ferris and Ray 


next day's demonstration 








2. Freedom from ke iks which cause un 
loading difficulties 

3. Complete elimination of expense and 
hazards connected with repacking the 
old type swing joint 


Du Pont standard drawings and 
specifications now include the flexibl 
type hose as standard equipment. The 
operation of replac ing the old type line 
and swing joints with metal flex hose 
is simple and inexpensive. The Com- 
pany can make the hose available 
through its Petroleum Chemicals Di 
vision District Offices and is happy to 
furnish the necessary en: meermed ser 


ct 





Spender discussing the route to be taken to the 


In the course of a few months the 
cars toured the country from coast to 
coast giving test demonstrations to re 
finery personnel everywhere. At the 
end of their trek each of the cars an 
Oldsmobile, a Plymouth and a Chey 
rolet, had covered some 23,000 miles 

Out of 236 petroleum company 
headquarters and division offices con 
tacted before and during the tour, 233 
indicated an interest in the project and 
requested that presentations or demon 
strations be made to their personnel 
The showings varied from privat 
viewings of the cars in big city hotels 
including formal talks or round-tabl 
discussions, to road demonstrations at 
refineries situated many miles away 
from the nearest town. 

Phere was nothing new in the actual 
instrumentation of the demonstration 
cars. But the convenient way Du Pont 
engineers arranged it on the dash 
board, and espec ially the ease achieved 
in changing from one fuel to another 
by the simple manipulation of push 
buttons, showed that road octane test 
ing did not necessarily have to be the 
somewhat crudely conducted chore so 
many had thought it to be 

And that is what appealed especial 
ly to most of the 3,144 petroleum men 
who saw these cars in 1950. It is also 


the reason for the augmented 
fleet planned in 1951, Over 
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PETROLEUM CHEMICALS DIVISION 


NEWS 





Fleet Tour 


The three original cross-country 
cars have been torn down, examined, 
checked, reassembled and restored to 
perfect running order. Two were sub 
sequently sent to Florida on a brief 
tour along the Plantation Pipe-line. The 
third was driven to the Chicago terri 
tory where it is being used by various 
petroleum companies as an aid in deal 
er traming 

Soon four more cars will be added to 
the fleet. These will be the latest models 
of Packard, Buick, Ford and another 
Oldsmobile. They will be instrumented 
in much the same way as the three 
original cars 

But the seven road test cars, this 
time, will not go on tour. Instead one 
or two, will be assigned to each of the 
five Du Pont Petroleum Chemicals Dis 
trict Offices where they will be made 
available to refiners, laboratories or 
marketing groups for educational o1 
demonstration purposes. 


The instrument panel of the test cars is de 
signed to blend with the original dashboard 
The push buttons for venting, for tank fuel, 
and for reference and test fuels are in line 
on the lower part of the panel. Red warning 
lights indicate the fuel being used. 


For those 
to build 


octane 


organizations who desire 
similarly instrumented road 
test cars of their own the Du- 
Pont Company will be happy to supply 
specifications and photographs. The 
Company will also give, wherever pos 
sible, such pe rsonal technical assistance 
as may be needed to place the cars in 
operation, 

With the advent of the new cars 
Nos. 39 to 42, this will bring to forty 
two the number of cars and trucks that 
have operat d in the Du Pont Petrole- 
um Chemicals Division test fleets. Ot 
this number twenty-eight are in active 
operation today. 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ 


Wilmington 98, Delaware Offices: 


Joun R. Grirrin, Jr. joined the tech- 
nical staff of the Du Pont Petroleum 
Chemicals Division in July 1950, and 
now specializes in fuel and lubrication 
problems connected with aviation. He 
holds a Master's degree in engineering. 

After a year of teaching at the Uni- 
versity of Texas, he joined the Lock- 
heed Aircraft Company where he en 
gaged in the structural testing of planes 
including many of the tests which pre- 
pared the now famous P-38 for flight. 
In 1941 he joined the Shell Develop- 
ment Company to work on lube oil de- 
velopment for 2% years. From 1943 to 
1949 he was with Trans World Airlines 
handling maintenance problems. Dur- 
ing his last four years with TWA he was 
in charge of engineering for over-ocean 
operations at New Castle Airport, Del 
aware. He came to Du Pont from the 
Sharples Corporation where he was 
chief engineer in the research labora- 
tory. 


Aviation Specialist on Staff of Petroleum Chemicals Division 


a; a 


At present, Griffin spends most of his 
time conferring with airlines regarding 
present and future developments of the 
various types of aircraft propulsion 
units and fuel requirements for these 
units. 





Du Pont Spray Glaze 


New Car 
Polishing Product 


Saves Time 


and Labor 


Attractive new SPRAY GLAZE container belongs 
to famous Du Pont No. 7 Line of products. 


SPRAY GLAZE, a new protective coat- 
ing and polish for automobile finishes 
was brought out by Du Pont in 1950. 
Formulated to be applied with a spe- 
cial spray gun, Du Pont SPRAY 
GLAZE is for use by service stations 
car dealers, body shops and fleets. It 
produces a higher lustre than waxes 
and requires less time and labor to 
apply. 

After the car finish has been thor 
oughly cleaned, SPRAY GLAZE is ap 
plied by air gun over the entire surface 
in a matter of a few minutes. Final pol- 
ishing is easily and quickly done by 
hand with clean dry cloths. Because of 
the nature of SPRAY GLAZE, hard 


rubbing is not necessary. 





New York, N. Y. 
Vistri. Chicago, II! 
District ) FN Sic 
Houston, Texas 
los Angeles, Calif 


IN CANADA: Conadian Industries Limited — Toronto, Ontario — Montreal 











LITERATURE AVAILABLE | 


The Petroleum Chemicals Division of 
Du Pont has published a wide variety 
of material of interest to the petroleum 
industry. This includes technical pa- 
pers, bulletins, reports and memoranda 





as well as equipment operation bulle 
tins, safety regulations, tank cleaning 
data, marketing aids and the like. 

Any of this is available on request 
to your nearest Du Pont Petroleum 
Chemicals Division District Office. A 
partial listing of available material is 
shown be low 


Tank Talk—A new 52-page booklet de 
signed for easy reading by tank clean 
ing personnel Serial A-1154 

Blending calculator for Du Pont TEL 
( ompound Aviation Mix 
Serial 

A resume 

mechanical devices to 

Serial A-656 


4-1210 
Exhaust Valve Rotation cove! 
ing the use of 


improve valve life 


— 


| 
|| Better Things for Better Living 
... through Chemistry 


Petroleum Chemicals 


Wilmington 

° ° hicago, Ii! 

District Chicago, | 

“ < Tulso, Okla 
Laboratories: } Houston, Texas 
E! Monte, Calif 


Quebec 
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REACTOR REACTOR 





| | 
NAPHTHA Oo 


GAS HEATER 


REHEATER 


NAPHTHA 
CHARGE 


RECYCLE GAS 
COMPRESSOR 


REACTOR STABILIZER 


REHEATER GAS TO 


RECOVERY 


STABILIZED 
REFORMATE 


A NEW PLATINUM CATALYST developed by Atlantic Refining Co. is 
the key to their reforming process, just announced, which gives 


9% Benzene Yields 


From a C, Straight-Run Fraction 


closed details on its new month, it 
is building a new 11,000 
process at 


NEW 
platinum has been 
Atlantic Refining Co. Aside 
the conversion of low-octane straight-run naph- 
thas to finished high-octane gasoline, the process | 


catalytic reforming process using a 


developed by 


process last 
also announced that it 
unit employing the 
its Philadelphia refinery, and that several other 
putting up units 


catalyst 
from its use for b/d commercial 
refiners are considering 
is capable of producing substantial amounts of 
highly concentrated aromatic 

3enzene yields of over 39°% (vol.-% of 
feed) have with the 
pilot plant runs charging a C, straight-run frac- 
once-through Equally high 
toluene have resulted when charging 
a C, straight-run fraction 

When operating to produce avgas 
stock from a C, fraction, the process resulted in 


streams Benzene Not Included in Plans 


fresh Atlantic’s present plans are to operate the 
motor gasoline production, and do not 
include the benzene and other 


aromatics, The possibility of including the neces- 


been realized process in init for 
manufacture of 
tion on operation 
yields of sary feed preparation and product recovery fa- 
cilities for benzene is studied, however 
according to Hugh W. Field, vice president and 


general manager of Atlantic's research and de- 


being 


blending 


a yield of over 27% of aromatics, with a 3-C (plus 
4.6 cc. TEL) performance number of 239. At- 
lantic explains this unusually high rating on the 
grounds that the aromatic product separated by 
fractionation is very low in ortho-xylene. The top 
grade of miiitary avgas has a leaded 3-C rating 
of 145 

At the that Atlantic first dis 


same time 
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velopment department 

Atlantic enough feed stock is 
presently available in its Philadelphia refinery 
to make 500 b/d of benzene—or over 7,500,000 
gals. per year. That output would require oper- 
ating the unit on benzene production only about 
15% of the time. If sufficient 
available company 


estimates that 


feed stocks were 


made engineers believe this 


249 








New Reforming Process 





output could be ppe ul 3.000 
b/d—or 46,000,000 gals. per year 
11,000 bd re- 
former is estimated at between $4 and 
$5 million. Construction contracts are 
expected to be let shortly, and com- 
pletion is planned for the early part 
of 1952. 


Cost of the new 


Under Development Since 1946 


The new Atlantic process has been 
under development for the past 4', 
years, and the company has been 
operating a 5 b/d pilot plant at its 
Philadelphia laboratories since last 
July. 

The process itself is essentially the 
same as other catalytic reforming 
processes, in that it involves passing 
a vaporized feed stock over a fixed 
bed of catalyst in the presence of re- 
cycled hydrogen 

The mechanism of the reaction like- 
wise is similar—isomerization of par- 
affins to iso-paraffins, and the iso- 
merization and dehydrogenation of 
naphthenes to aromatics 

Advantages claimed for the At- 
lantic process are based, it appears, 
primarily on the nature of the new 
platinum catalyst that Atlantic has 
developed. Exactly what the catalyst 
is and how it works, however, the 
company has not revealed 

Davison Chemical Corp. is manu- 
facturing the new catalyst commer- 
cially at its plant in Baltimore, Md 

One advantage claimed by Atlantic 
for their catalyst is that it permits 
operation at relatively high 
velocities in the 
wt. space velocity 

Charge stocks to the process may 
consist of any fraction of crude naph- 
tha up through normal gasoline end 
point, natural gasolines, and mildly 
thermally cracked naphthas. No spe- 
cial rerunning facilities for feed prep- 
aration are required when operating 


space 
order of 5.0 


f 


for motor gasoline production, it is 
said, since neither sulfur nor normal 
water concentrations contaminate the 
catalyst 


Flow Diagram of Process 


A schematic flow diagram of the 
new Atlantic process when operated 
for motor gasoline is shown above 
The charge naphtha and a recycle 
hydrogen stream are heated together 
first by exchange and then in a fur- 
nace to the operating temperaturé 

in the range of 850 to 1000° F 
The mixture is then passed through 
three reactors in series, with inter- 
mediate reheaters between the reac- 
tors to compensate for the endother- 
mic heat of reaction 

The final reactor effluent is cooled 
by exchange with the incoming fresh 
feed and then with water, and flows 
to a high-pressure gas separator. Re- 
cycle hydrogen, which is consistently 
above 95°; purity, is compressed and 
returned to the reactors. Separator 
liquid flows to a conventional frac- 
tionating tower for stabilization. 

Operating pressure in the system 
is maintained at the desired level 
(between 300-700 psi.) by a pressure 
regulator on the high pressure gas 
separator, which bleeds excess hy- 
drogen to fuel or other uses, In view 
of the high purity of the hydrogen 
normally about 97-98°7, Atlantic’s re- 
search people are now working on 
possible means of using the excess 
gas other than for fuel 

Atlantic does not anticipate that 
the catalyst they have developed will 
require regeneration under normal 
operations. When operating at ex- 
treme severities of reforming or on 
charge stocks containing material in 
the kerosine boiling range, regener- 
ation once every six weeks or so may 
be necessary to remove small amounts 
of coke deposited on the catalyst 
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TABLE 2—Benzene Production 
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TABLE 3—Toluene Production 
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Such regeneration can be accom- 
plished without taking the unit off- 
stream. One reactor at a time will 
be by-passed, purged, blown with dil- 
ute air, and put back into service 
in less than 24 hours. During the re- 
generation of one reactor the other 
two will be kept in operation at a 
somewhat reduced rate of flow. Re- 
generation will be carried out at the 
operating pressure of the unit 

About once a year, Atlantic 
lieves, the catalyst will have to 
completely replaced with fresh ma- 
terial--the platinum content of the 
old catalyst being recovered. During 
that period it is expected that cata- 
lyst activity will be reduced to a 
minimum desirable level—through 
metal poisoning and gradual deactiv- 
ation as a function of time 


Yield and Quality Data 


Yield and quality data for motor 
fuel production from East Texas 
crude naphtha, a typical reformer 
stock, are presented in Table 1. In 
addition to the high yields obtained 
the reformate is essentially free of 
sulfur and olefins such that no treat- 
ing of the finished gasoline is re- 
quired. Data in this and other tables 
in this article are based on work done 
by Atlantic in their reformer pilot 
plant at Philadelphia 

Data on the production of benzene 
by once-through operation on a C, 
straight-run fraction are presented 
in Table 2. Almost 85°) conversion 
of naphthenes is achieved, which in- 
dicates that extensive isomerization 
of C. ring compounds has taken 
place to make this result possible 

Data on the production of toluene 
by once-through operation on a C. 
fraction from crude naphtha are pre- 
sented in Table 3. A once-through 
conversion of about 95°7 of the cyclo- 
paraffins was achieved, again indi- 
cating the extent to which isomeri- 
zation is achieved 

The production of aviation blend- 
ing stock from an East Texas C, cut 
is presented in Table 4. A substantial 
yield of high octane blending stock 
27 vol.-% of fresh charge, is achieved 

Atlantic plans to make their proc- 
ess available to other refiners on a 
royalty basis, and is presently car- 
rying out negotiations with a num- 
ber of companies who are interested 
in licensing agreements 





TABLE 4—Aviation Blend Stock Produc- 
tion Charging East Texas Cx Fraction 
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FIG Pile of salvage yard receipts awaiting sorting and appraisal 


GOLD in the Plant Scrap Pile 


Wartime Shortages Point Up Value to the Refiner 
Of an Efficient Materials Salvaging Department 


By D. P. THORNTON, Jr. war Its full value to the refinery is to the plant storehouse via the sal 
Southwestern Editor best recognized, however, in periods vage yard amounts to approximately 
of material shortages, whether caused 10°, of the total material the store 

N EFFICIENT Salvage Depart- by war or other circumstance house issues 
ment has functioned at the Pan ‘Salvage’ means to save and the An apparent paradox is that, as an 
American Refining Corp.'s Texas department at Texas City confines its operating group, the Salvage Depart 
City, Texas, refinery practically from activity to this definition, sorting all ment merely tries to “break even.’ 
the day the plant was put into op- discarded materials either into scrap The only “profit” shown over the 
eration. Its work goes on about the or potentially reclaimable materials cost of sorting and reconditioning is 
Same, in peace days or in time of The value of salvage items returned from scrap metal sales. No recondi- 


FIG. 2—Orderly stacks of salvaged pipe fittings ready for transfer to the storehouse and re-use 
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Salvaging Plant Scrap 





FIG. 3—Jig used for rebeveling welding-neck flanges 


tioning work is done except rebevel 
ing welding-neck flanges and repaint 
ng repaired items, as the salvags 
mainly concerned with classi 
fication and routing of materials 

The salvage 


vard i 


procedure includes a 
whereby 
the plant facility originating salvage 
able materials is credited with th 
ilue of material as received. Subse 


unique accounting system 


econditioned items bear the 
taken into the 
at their repaired value. In 
ranization chart the Sal 
a part of the 


st and are 


Department Make-up 


The physical make-up of the de 
partment is simple and no skilled 
labor is permanently assigned to it 
It uses two unpaved main yards on 
either side of a 50-ft 
crete work area. One yard is for re« 
ceipts from the plant, and the other 
for storing reconditioned items until 
transferred to the storehouse. In the 
center of the concrete work area is a 


Square con 


small one-room building housing a 
desk, small workbench, tool cabinets 
and storage for certain small recon 
ditioned items before their delivery 
to the storehouse 

Equipment consists for the most 
part of small hand tools 
ers, hammers 


crewdriv 
pipewrenches end- 
wrenches, painting equipment and 
the like The only power tools are 
grinder and buffer 
plus a hacksaw An oxy-acetylene 
cutting torch and_= steam - heated 
cleaning vat complete the picture 
except for several workbenches 
quipped with heavy vise No mo 


a combination 


bile lifting equipment or trucks are 
permanently ascigned to this de- 
partment, but these are available as 
needed from the motor pool 

At one side of the salvage area 
proper lies a much larger area aptly 
named “The Boneyard Included at 
the time of the writer's visit wert 
stacks of retired furnace tubes, pipe 
fittings, pieces of structural steel 
a dismantled feedwater 
several bulk-station tanks on crib- 
bing, discarded tube bundles and 
lengths of used pipe with salvage- 
able flanges, to name a few things 
visible All were items of potential 
usefulness such as for 


deaerator, 


example 
several large, fire-damaged I-beams 
short lengths of which still are good 
as new In the Boneyard also are 
the scrap files segregated as to iron, 
brass and copper, waiting for the 
junk dealer's semi-weekly visit 

The ‘Salvage Department staff con- 
sists of a clerk and two men, gen- 
erally on permanent = assignment 
from the plant labor pool, working 
on a single day shift. The clerk op- 
erates under orders from the store- 
keeper to assign work and keep rec- 
ords. It is not the practice to assign 
returnees from industrial accidents 
to this work, or disabled personnel 
and older men “just to find a place 
for them.” When specialized help is 
required personnel from the regular 
plant crafts are assigned, such as 
burners, riggers (to move heavy 
items) and occasionally painters 
Loading and unloading service is fur- 
nished by delivering company depart- 
ments or scrap buyers 

All material removed from turn 
arounds and general maintenance 


jobs is routed to the salvage yard, 
where everything either is tallied by 
estimated weight as scrap, or else by 
item. Where feasible, individual items 
are tagged, showing to which tally 
they are a part Receipts then are 
segregated into salvage or scrap. Fig 
1 shows a part of the “as received” 
pile. The orderly material stacks of 
Fig. 2 are ready for the storehouse 

Cleaning and appraisal are the next 
steps. Materials are immersed in a 
hot detergent bath until reasonably 
clean, then examined. It may now 
be decided that an item first consid- 
ered reconditionable actually is not 
worth it. Such are scrapped after 
any useful parts have been removed 
Unless obviously useless the item al- 
ways is assumed salvageaple 

Appraisal is by no means precise 
In general an article is assigned a “as 
received” value (expressed as a per 
cent of new” which, when 
added to the reconditioning expense 
will not exceed 80° of its replace- 
ment cost. Otherwise it is valued by 
estimated weight as scrap. The “as 
received” value is credited to the unit 
from which the article was received 
and the salvage yard debited accord- 
ingly, whether scrap or recondition- 
able Doubtful generally 
used pipe are laid aside until enough 
accumulates to warrant a visit from 
the inspection department 

Through previous experience the 
clerk knows the approximate cost 
of reconditioning various items and 
makes his appraisal accordingly. For 
example, small valves costing less 
than $12 new are scrapped if they 
require anything beyond simple clean- 
ing, repacking and testing 


cost) 


articles 


This is not a hard-fast rule, how- 
ever The mechanical department 
well recalls the time it dug out sev- 
eral barrels full of small valves 
which, by luck, the junk man had 
not yet picked up. These were re- 
conditioned regardless of cost because 
they were needed to return an op- 
erating unit to service, before new 
valves could be obtained. Naturally 
such cases, which happen now and 
then in every refinery, are neither 
the normal function nor concern of 
the salvage yard Indeed it had 
quite properly condemned the valves 
in question as scrap because, under 
normal circumstances, the repair ex- 
pense was entirely incompatible with 
replacement cost 

Following cleaning and appraisal, 
salvageable items are sorted into like 
kinds for transfer to the plant me- 
chanical shops. Control instruments, 
for example, are routed to the instru- 
ment shop along with pressure 
gauges Welding-neck flanges, re- 
quiring more repairs than simple 
beveling, and valves go to the ma- 
chine shop. Other items may be rele- 
gated to the Boneyard for potential 
future use, such as used pipe 
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The Pan American refinery in gen- 
eral has not felt the need for main- 
taining a stock of stand-by exchanger 
tube bundles, as retubing of bundles 
is performed during regular unit turn- 
arounds. When a bundle goes out 
of service because of a _ process 
change the heads and shells go to 
the Boneyard if any useful life re- 
mains 


Salvaging Pipe and Valves 

About 90% of the Salvage Depart- 
ment’s work is concerned with pipe, 
fittings, and valves. After cleaning, 
these items are broken down into 
their component parts. Small pipe 
fittings are returned to stock after 
cleaning. Welded flanges are burned 
off freehand, even though the pipe it- 
self also is in useful condition. Later 
these are put in a jig and rebeveled, 
and then are transferred to the 
storehouse. It is not considered prac- 
tical to leave one flange on a use- 
able piece of pipe, although there are 
some points in its favor. In practice, 
however, it was found that the re- 
maining flange is nearly always the 
wrong type when it comes to reusing 
the pipe, so it is burned off. 

The home-made flange rebeveling 
jig in ure, shown in Fig. 3, was 
made from salvaged materials. The 
bottom support is a piece of boiler 
plate welded to a welding-neck flange 
to form a pedestal. The revolving 
table which holds the work, grooved 
with concentric circles to aid accu- 
rate positioning, also is boiler plate 
The rotating mechanism, hand-pow- 
ered, was once the bonnet of a gear- 
operated valve and the old stem now 
is the axle for the revolving table 
The adjustable support for the burn- 
ing torch was a discard from an au- 
tomatic machine in the welding shop 

The operator centers the flange 
on the revolving table, then positions 
his cutting torch to give the desired 
bevel, allowing for the fact the neck 
was cut from the pipe freehand. Cut- 
ting itself is conventional practice, 
the table being revolved until the 
beveling cut is completed. Wire 
brushing and hammering removes 
slag. A windscreen is necessary to 
assure an even cut 


“Pick-up Work” System 

Shop repairs to salvage items is 
considered “pick-up work,” to be 
done when nothing more important 
is scheduled. This is the case for 
two reasons The first is that an 
unnecessary duplication of machine 
tools and other p.ant equipment is 
thus avoided. The second, equally 
important, stems from the fact that 
mechanical personnel constitute the 
manpower pool required for all main- 
tenance work in the refinery. Con- 
sequently, having pick-up work al- 
ways available helps smooth out work 
assignments between major turn- 
arounds, when manpower  require- 
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ments are the heaviest 

Pan American has not found it 
satisfactory to send such work as 
repairing valves to “outside’’ shops 
Mentioned earlier was the $12 origi- 
nal cost as the reparable minimum 
limit for small valves. On several 
occasions random samples of small 
valves have been divided into two 
batches; half then were repaired by 
plant shops and the remainder by 
outside firms. Cost comparisons 
were in favor of “inside” work and, 
at the same time, they fixed the 
limits for economically feasible re- 
pairs. 

If a shop condemns an article to 
junk, records are corrected accord- 
ingly by the accounting department 
When the repaired and tested item is 
returned from a shop, it generally is 
painted, marked as worth 80% of its 
“new” cost and moved to the store- 
house. Upon acceptance by the 
storehouse, “‘title’’ passes too, and the 
salvage yard is credited accordingly. 
Usually items are not issued for plant 
use from the salvage yard. 

Salvage yard “stocks” of reclaim- 
able articles and scrap are inven- 
toried at least semiannually and pre- 
ferably every quarter. Strictly Bone- 
yard items are not included in the 
inventory. 

It was mentioned earlier that re- 
conditioned articles are returned to 
the storehouse with an average value 
of 80°, of original cost. The actual 
value in practice ranges from 50 to 
100°, of the new cost. Only in the 
case of new items damaged during 
installation is the repaired value ever 
100% of original cost. Generally, the 
repaired value is 80% because that 
is the average value of secondhand 
items 

Often such items as valves may be 
unfitted for their original service 
but useable under less severe condi- 
tions. While the 80° figure still is 
used, the basis is now not the orig- 
inal cost, but that of a new valve 
rated for the less severe service. 

The accounting operation works as 
follows: “Salvage Tally” forms are 
prepared in triplicate for all items 
received for salvage, giving a descrip- 
tion of the items, number received, 
and value as a per cent of original 
value. After material appraisal, the 
original is sent to the central ac- 
counting office where the dollar value 
is entered. When the reconditioned 
item is delivered to the storehouse 
the second percentage valuation is 
recorded on the duplicate tally, 
which is executed by both salvage 
yard and warehouse clerks, and is 
forwarded to central accounting. The 
third copy is the salvage yard's rec- 
ord for inventory purposes 

Meanwhile, the shop involved has 
sent to central accounting its “bill” 
for reconditioning and the completed 
transaction is adjusted as necessary 


Tallies for scrap are forwarded to 
the accounting department when thc 
scrap is sold. 

As an example, assume a valve is 
received at the salvage yard worth 
new $200. By experience the clerk 
knows reconditioning will cost $75 or 
$80. (Labor and material). He then 
assigns an as-received value of 40% 
($80), knowing its storehouse valuc 
when reconditioned will not exceed 
$160. (Percentages always are round- 
ed off to the nearest 5%). 

Further suppose the valve is con- 
demned by the machine shop when it 
is inspected for reconditioning, be- 
cause of extensive internal corro- 
sion. Upon return to the salvage 
yard it will be revalued by weight 
as scrap metal, say 110 Ibs. of car- 
bon steel, on the duplicate tally sheet. 
Credit adjustments are made when 
the transaction is finalized by the ac- 
counting department. 


The “Boneyard” 


The value of a Boneyard to the 
refinery is great; plant officials say 
they would not eliminate it even 
though there is no immediate fore- 
seeable use for many of the items it 
now contains. 

One of many anecodotes about re- 
trieving material from the plant 
Boneyard centers around the instal- 
lation of new, special valve-bodies 
on a critical World War II unit. The 
old ones had been placed in the Bone- 
yard for possible future use. Sud- 
denly the seat rings on one of the 
new valve bodies failed. The best 
of the old bodies was resurrected 
from the Boneyard, the machine shop 
installed new seat rings and the unit 
was off-stream only long enough for 
the interchange of valve bodies. 

Still another tale centers around 
replacement of the burner on the air 
preheater at the Fluid unit. The 
new burner was damaged before the 
unit came back on-stream following 
a routine turnaround 

Fortunately this happened be 
tween the junk dealer's bi-weekly 
visits. Someone recalled the old 
burner might still be in the scrap 
heap and it was Repairs and re- 
installation took a total of 10 hours, 
whereas three to four days would 
have been required for delivery of a 
new one from the manufacturer. Dis- 
carded furnace tubes are routed to 
the Boneyard, as they can be fabri- 
cated into excellent pipe stanchions 
A large number of the plant's pips 
racks are made from such tubing 

So, while the salvage area and 
3oneyard are not glamorous and 
thought of by the 
usual plant visitor, they pay their 
way and more. With vartime con 
ditions again returning, their impor 
tance to the Pan American refiners 
may well increase as materials be- 
come scarce and deliveries slower 


seldom seen or 











BETTER WASTE DISPOSAL is secured at the Baytown re- 
finery of Humble Oil & Refining Co. with this effluent dis- 
tribution system. Water from Black Duck Bay in the back 


Se sm }))) 
a ill 
su.! 


ground is pumped into the refinery effluent spillway to 
supply dissolved oxygen and for dilution and cooling of 
the effluent just prior to disposal 


How Waste Disposal Is Supervised 


In a 260,000 b/d Refinery 


6 een number and importance of 

problems connected with the dis- 
posal of wastes in the refinery of 
Humble Oil & Refining Co., Baytown, 
Texas, which processes around 260,000 
bbls. of crude daily, has resulted in a 
division among various plant agencies 
f the work of administering the dis- 
posal program 

1--The Process Division, which op- 
erates essentially all oil processing 
and chemicals recovery equipment, and 
the Oil Movements Division, which 
handles all transporting of oil within 
the refinery and the loading of com- 
mon carriers, operate the waste dis 
posal system and maintain its equip- 
ment 

2-The refinery laboratory organiz- 
ation is responsible for arranging and 
conducting the surveys to determine 
the nature and quality of the effluent 
stream 


3—-A Comrnittee on Waste Disposal 


254 


consisting of one representative each 
from the Engineering Division, 
Technical Service Division 


the 
(which in- 





Other Articles 

Several refiners over the 
country, operating both large 
and small plants, have outlined 
for PETROLEUM PROCESSING their 
programs for the administra- 
tion of their waste disposal 
systems. Two earlier articles 
which have included the oil 
company reports are 

“How Five Refiners Organ- 
ized Their Waste Disposal Pro- 
grams,” August, 1950, pg. 836 

“More Refiners Describe 
Their Waste Disposal Pro- 
gram November, 1950, pg 
1196 





cludes the process control engineers) 
and from the laboratory organization, 
is responsible for the long-range plan- 
ning for the plant waste disposal sys- 
tem 


Operation and Maintenance 


In the routine operation of the sys- 
tem, the Oil Movements Division op- 
erates and maintains the final oil- 
water separators, the system for 
chemically treating oils and emulsions 
recovered from oil-water separators, 
the sanitary sewage treating plant 
and the pump station which delivers 
cool, oxygen-saturated water from a 
contiguous bay into the effluent out- 
fall ditch for dilution purposes. The 
Process Division operates and main- 
tains the unit oil-water separators, 
the system for chemically treating 
process emulsions, and all other equip- 
ment in connection with the waste 
disposal system not specifically fall- 
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ing under the jurisdiction of the Oil 
Movements Division 

Both the Process and Oil Move- 
ments divisions report on waste dis- 
posal matters to the Superintendent 
of Operations, who in turn reports 
to the General Superintendent at 
3aytown 


Surveying, Sampling, Analyzing 


The Baytown laboratory organiza- 
tion is responsible for surveying, 
sampling and analyzing the various 
waste streams for the purpose of ob- 
taining data on the condition of 
wastes discharged from the refinery, 
and for use in establishing the need 
for additional facilities Pilot unit 
studies are carried out when this type 
of work is considered necessary In 
the discharge of its waste disposal 
duties the laboratory organization 
functions as a staff organization for 
the plant General Superintendent 

The effluent streams leaving the re- 
finery are sampled three times a 
week for regular analysis, Daily vis- 
ual inspections are made, and other 
samples are taken when it appears 
that marked changes have occurred 
in the quality of the effluent. Samples 
taken on the regular schedule are ana- 
lyzed for oil content, suspended solids, 
turbidity, dissolved oxygen, chemical 
oxygen demand, oxygen demand by 
dilution and biochemical oxygen de- 
mand. The temperature and pH of 
the effluent are measured each time 
samples are taken. 

Samples taken at less frequent in- 
tervals are subjected to analysis for 
toxic materials and to bacteriological 
examinations. Three recording pH 
meters are located at strategic points 
in the sewer-separator system for 
the purpose of obtaining a continuous 
record of the pH of the effluent at 
these points. One pH recorder is lo- 
cated on the final effluent stream, 
and the others are located at points 
that will allow pH adjustment to con- 
trol the pH of the final stream, 

Regular reports on the condition 
of the effluent are issued every three 
months, and special reports and let- 
ters are sent out whenever it is con- 
sidered necessary. These _ reports 
serve to keep management and oth- 
ers informed on conditions of the ef- 
fluent and they also constitute a 
record on these matters, The reports 
are given wide distribution to man- 
agement and others who have a real 
interest or responsibility in waste 
disposal problems 

When specific problems come to the 
attention of those responsible for the 
operation of the waste disposal sys- 
tem, special reports making firm 
recommendations are sent to the Gen- 
eral Superintendent or to other mem- 
bers of the plant management who 
have authority to put the recommend- 
ations into effect. More frequent re- 
ports are made to the management 
group, which meets three times a week 
to review refinery procedures. 
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When a condition develops which 
indicates that some change should be 
made in the waste disposal system, 
sufficient survey and other work is 
carried out to establish definitely 
what the change should be. This may 
involve pilot plant studies. After it 
is decided what changes are required 
to produce the desired results, a de- 
sign of the proposed change is made, 
the cost estimated, and a recom- 
mendation made in writing to the 
proper member of management. It is 
also common practice to supplement 
the written recommendation with an 
oral discussion and recommendation 
at a group meeting with management 


Long-Range Planning 


The chief responsibility of the Com- 
mittee on Waste Disposal, the third 
3aytown refinery agency having to do 
with its problems, is the long-range 
planning. To this end the committee 
reviews all data obtained in the in- 
vestigation of waste disposal prob- 
lems, It recommends changes and im- 
provements in existing processes 
which will eliminate or minimize ob- 
jectionable wastes and it initiates de- 
sign work on all waste disposal fa- 
cilities. The policy in general effect 
at Baytown is that no new plant 
processing units are installed, and no 
alterations made to existing units, 
without the provision of adequate fa- 
cilities for treating any wastes which 
may be created, so that they will not 
adversely affect the quality of the re- 
ceiving body of water 

The Committee on Waste Disposal 
follows the general pollution control 
programs in the Baytown area, and 
also keeps abreast of developments 
in the field outside the refinery 
through attendance at conferences 
on this subject, and through partici- 
pation in the work of the committee 
concerned. Some of the conferences 
which have been attended by repre- 
sentatives of the Baytown committee 
inciude the New England Industrial 
Waste Conference, Industrial Wastes 
Conference at Purdue University, In- 
dustrial Wastes Conference at Texas 
A. and M. College, industrial wastes 
conferences sponsored by the Ameri- 
can Chemical Society, the American 


Institute of Chemical Engineers and 
the local area Industrial Wastes Con- 
ference 

Members of the refinery Commit- 
tee on Waste Disposal are also ac- 
tive in the work of the API Commit- 
tee on Disposal of Refinery Wastes, 
of an inter-company committee on 
waste disposal, and of a committee of 
the Houston Chamber of Commerce 
on waste disposal 
agement are kept advised as to im- 
portant information obtained by the 
Committee through participation in 
the activities of outside groups 
through letters and reports 


Members of man- 


The steps which have been recent- 
ly taken at Humble’s Baytown refin- 
ery, or are in the process of being 
taken, in connection with its current 
sewer-separator modernization and ef- 
fluent improvement program include 

1—-Installation of a sanitary sewage 
collecting and treating plant. 

2—Modernization of the sewer-sep- 
arator system, This includes installing 
flight scrapers on the main separator 

3—Elimination of once-through salt 
water for cooling purposes by making 
suitable arrangements for fresh 
water. 

4—Cooling and oxygenation of the 
effluent by dilution with bay water 
before the effluent is discharged into 
the bay. 

5--Elimination of sludge from 
treating boiler water from the sewer- 
separator system 

6—Installation of a flocculation 
plant for clarifying all dilute non- 
sulfide-bearing spent chemical wastes, 

7—-Installation of a precoat filtra- 
tion plant for filtering sludge from 
the flocculation plant, sediment from 
the bottoms of oil-water separators, 
and refinery slop oils and emulsions 

8—Installation of a plant for col- 
lecting sulfide-bearing condensate 
waters and freeing them of sulfides 

9—-Installation of a plant for col- 
lecting and concentrating spent caus- 
tics for sale to outside customers. 

10—Installation of recording pH in- 
struments at strategic locations in 
the sewer system to facilitate con- 
trol of pH of the total effluent. 





Correction Please 


Our attention has been called to an error in the arrangement of 
material in the article “More Refiners Describe Their Waste Disposal 


Program” in the November, 1950, 


issue 


In the description of Richfield Oil Corp.’s program at Wilmington, 
the last paragraph beginning with “If changes in the waste disposal pro- 


gram 
Co.'s program at Augusta, Kans. 


-’ belongs at the end of the description of Socony-Vacuum Oil 


In the description of Socony-Vacuum’s program at its Atlas Works, 


Buffalo, N. 
visor of the waste disposal system 
vigilance is maintained 


Y., the last three paragraphs beginnirg with “The super- 


and continuing with “Constant 


and “The wholehearted cooperation 


belong at the end of the description of Richfield’s Wilmington program. 














FIG. 1—Inside surface of failed 18-8- 
Ti cracking still tube. The crack at the 
center penetrated the 5’ OD x .750 
wall tube after 9 years service. Many 
such cracks have been found to orig- 
inate at inclusions in the steel 


FIG. 2—lIntergranular oxidation on 
outside surface of 25 Cr-20 Ni tube 
removed from high temperature ser- 
vice. Weld metal is at extreme left 


FIG. 3—Fracture along edge of weld 
in 18 Cr-8 Ni, Cb piping exposed to 
atmosphere at about 1300°F. Frac- 
ture originated 180° from section AB, 
which did not completely fail but was 
broken apart by bending. Arrows in- 
dicate cracks present on outside sur- 
face before complete failure occurred 


HIGH TEMPERATURE SERVICE 


with Austenitic Steels 


Experience in the petroleum refining industry shows there are other 
factors besides tensile, creep and stress rupture to consider in the use of 


austenitic steels in high-temperature service. 
no advantage in using stabilized grades. 


In many applications there is 
A spheroidizing heat treatment 


is generally effective where stabilized steel is required. 


The low thermal conductivity and high coefficient of expansion are 


responsible for many of the failures of austenitic steels in high-temperature 
service, especially where thermal shock and thermal fatigue are involved. 
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By M. E. HOLMBERG* 
Phillips Petroleum Co. 
Bartlesville, Okla. 


IGH temperatures and high pres 
sures, for many years, were as- 
sociated with improvements in refin- 
ing processes. In many cases, maxi- 
mum improvement was impossible be- 
cause suitable steels were not avail- 
able to withstand the ever-higher tem- 
peratures and pressures. The refineries 
demanded better high-temperature 
steels and were quick to use the new 
alloys developed by the steel indus- 
try. It is not surprising, therefore, 
that the oil industry has a wealth 
of experience in the use of materials 

in high-temperature service 
The most severe high-temperature 
service has been in still tubes, gas- 
cracking furnaces, and associated pip- 
ing. Fluid temperatures of 1350° F 
have not been uncommon, Pressures 
as high as 5000 psi. have been used 
Metal temperatures of 1450° F. are 
common. Due to the formation of 
coke on the inside of tubes, much 
higher temperatures frequently are 
encountered unintentionally. Cyclic 
operations, involving periodic changes 
in temperatures, have increased the 

severity of conditions 

This paper is devoted mostly to the 
austenitic steels because of the recent 
interest of many in the use of these 
steels for high-temperature service. 
Reference is also made to the ferritic 
steels, which for many purposes have 
definite advantages. Thr purpose of 
Annual Meeting of the 


Mechanical Engineers 
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the paper is to call attention to fac- 
tors that should be considered in 
using austenitic steels in high-temper- 
ature service. It is based on perform- 
ance of materials in service and ex- 
tminations of material removed from 


service 
High-Temperature Properties 


The importance and relationship of 
high-temperature strength, creep, and 
stress rupture are recognized in high- 
temperature designs. These might be 
considered the basic high-temperatur« 
properties, If high-temperature equip- 
ment does not have sufficient strength 
at temperature to hold together, if it 
deforms more than the service can 
tolerate, or if it deforms and then 
breaks, the material or the design 
is obviously unsatisfactory. 

As a result of work done by the 
technical societies and industry, these 
properties are well understood, and 
there is now a large amount of high- 
temperature tensile, creep, and stress- 
rupture data available. These proper- 
ties have been discussed so thorough- 
ly by others that further attention 
will not be given to them in this pa- 
per. However, in passing over these 
basic properties so quickly, it is not 
intended that their importance be de- 
preciated in any way. 

If these important properties are 
recognized so generally, why then do 
premature failures still occur in high- 
temperature service? The answer is 
that, in addition to these basic proper- 
ties, there are other factors to con- 
sider. The operation of pressure pip- 
ing and other pressure equipment 
above 900° F. is relatively new. It 
is not surprising, therefore, that in 
some cases the factor that proved to 
be the most important was overlooked 
completely in the original design 

In designing one gas cracking fur 
nace, adequate provision was made 
for tensile, creep, and stress-rupture 
requirements. In fact, the pressures 
were so low that these requirements 
were not too serious, even though 
the fluid temperature was 1350° F 
3y using 25 Cr-20 Ni, the design re- 
quirements were easily met; yet fail- 
ures occurred in a matter of days 
The 25 Cr-20 Ni had the required 
high-temperature strength called for 
in the design, but it did not have the 
necessary high-temperature abrasion 
resistance, which had not been recog- 
nized even as a factor, Experience 
showed that strength was not the 
governing factor, but that abrasion 
resistance was. Experience further 
showed that the lower strength 18 Cr- 
8 Ni was more economical in the 
service than the 25 Cr-20 Ni. 

The intent is not to imply that 
high-temperature abrasion resistance 
is a factor that should be considered 
in every high-temperature application 
It probably is of no importance in 
most cases; but, as in the case cited 
it may become the most important 

ynsideration. Similarly, experience 
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FIG. 5 and FIG. 6—Portion of hot bent 18 Cr-8 Ni Type 304 tube containing 


surface cracks (left). 


the cracks are entirely subsurface. 


Cross section of cracked zone shown at right. 
many of the intergranular cracks do not come to the surface. 


Note that 
In some cases 


Also note that the high temperature used 


to bend the tube developed coring at the surface 


has shown that certain other factors 
are important, and those that are like- 
ly to prove important in most high- 
temperature applications will be dis- 
cussed briefly. 


Stabilized Versus Nonstabilized 


Should stabilized or nonstabilized 
steel be used? This is the first question 
raised when the use of austenitic 
steels is considered. A check of the 
literature, and the manufacturers’ 
data show that, if the steel is to be 
welded or will operate in the tem- 
perature range of 750° to 1550° F 
the stabilized grades of austenitic 
steels should be used. This statement 
is so often made and is so positive 
that there seems to be little reason 
to question it. However, it was in- 
tended for and applies to corrosive 
service, Experience has shown that 
it does not necessarily apply to high- 
temperature service. 

The “stainless” steels, as the nam 


implies, were developed principally 
for corrosive service, Most people still 
do not associate them with high-tem- 
perature service. This failure to dis- 
tinguish between the two types of 
service is responsible for some of the 
mistakes, To further confuse the mat- 
ter, it is of course possible to have 
corrosive conditions and high-tem- 
perature conditions existing simul- 
taneously or at different times in 
the same equipment. 

The first large use of austenitic 
steels by the oil industry was in still 
tubes. Corrosion was severe from sul- 
phur compounds in the crudes. Oper- 
ating temperatures were in the car- 
bide-precipitation range of 750° to 
1550° F. It seemed obvious that sta- 
bilized tubes should be used, even 
though no welding was_ involved 
Though titanium-stabilized tubes were 
used satisfactorily in one installation 
for approximately 10 years, later ex- 
perience indicated that plain 18 Cr-8 
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FIG. 7—Curves showing temperatures measured near inside and at outside sur- 


face of austenitic valve. 


Temperature of fluid passing through valve when 


open was 1000°F. 
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Austenitic Steels 





that could be 
phase 


attributed to sigma 


Stress Relieving 

Stress-relieving the austenitic 
chromium-nickel steels should not be 
considered on the same basis as the 
carbon steels. The two steels are dif- 
ferent. The austenitic steels do not 
pass through a transformation tem- 
perature during welding and are not 
hardenable. Heating the austenitic 
steels to 750-1550° F. results in car- 
bide precipitation, which has an ad- 
verse effect on corrosion resistance 
Harmful carbide precipitation does not 
take place in the carbon steels in 
this manner 

Thermal stress-relieving of carbon 
steel is beneficial in two ways: (1) 
it reduces stresses, and (2) by tem- 
pering, it improves the physical prop- 
erties, Brittle steels with low ductility 
are benefited most by stress-relieving 
heat-treatment, both by the reduction 
of stresses and the improvement in 
physical properties 

The austenitic chromium-nickel 
steels are extremely tough and very 
ductile, and therefore do not require 
the improvement in physical proper- 
ties so often needed in welded carbon 
steels. Moreover, stress-relieving does 
not improve the properties. Instead, 
if anything, stress-relieving has an 
adverse effect by precipitating car- 
bides. The only benefit to be derived 
from stress-relieving the austenitic 
chromium-nickel steels is a slight re- 
duction in stresses. This reduction for 
most stress-relieving treatments will 
be small because of the high ele- 
vated-temperature strengths of the 
austenitic chromium-nickel steels 

If corrosion resistance is a reason 
for using the austenitic chromium- 
nickel steel, the loss in corrosion re- 
sistance due to carbide precipitation 
during stress-relieving may be ser- 
ious enough to make the austenitic 
steel utterly unsatisfactory for the 
intended service. The harmful effect 
of intergranular corrosion may be 
greater than any benefits derived 
from a slight reduction in stresses 
It should be noted that some carbide 
precipitation might take place even 
though the stabilized grades are used 

If, for some reason, the austenitic 
chromium-nickel steels must be 
stress-relieved, the stabilizing heat- 
treatment of 1550-1650° F 
ly described, should be considered 
This treatment will more effectively 
relieve stresses than a lower tem- 
perature, and will give the additional 
advantage that stabilization of car- 
bides will result 


previous- 


Expansion and Contraction 

The austenitic steels have a coef- 
ficient of expansion approximately 
1's times that of steel. If adequate 
provision is not made for this added 
expansion and contraction, failures 
will develop in _ high-temperature 
service. Failures are quite likely to 
be in the form of stress-corrosion 
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FIG. 9—View of flange face showing some of larger cracks in austenitic valves 
used in piping assembly illustrated in Fig. 8 


cracking. Reference was made previ- 
ously to such failures in the discus- 
sion of stabilized steel. The high co- 
efficient of expansion may not cause 
failure in itself, but it does have a 
great influence on most failures as- 
sociated with high-temperature serv- 
ice by aggravating and increasing 
the effects of any other weakness or 
undesirable property 

In high-temperature service, crack- 
ing is often associated with the high 
coefficient of expansion. Wherever an 
austenitic steel is tacked down and 
held in place, cracking is likely to 
occur whether the material is stabil- 
ized or nonstabilized. In one assembly, 
the tubes were tacked in place, After 
about 2 years of service, cracks de- 
veloped on the outside surface at 
each tack. The tacks were cut loose 
the cracks repaired, and equipment 
put back into service with the tubes 
free to distort. No further trouble has 
been experienced, and the equipment 
has been in service 4 years since the 
tacks were cut loose 


Hot Shortness 


The strength of steel decreases as 
the temperature is increased, With 
the decrease in strength, in ferriti 
steel, there is an increase in ductility 
This is not true with austenitic steel 
The ductility of austenitic steel de- 
creases as the temperature is_ in- 
creased to about 1600° F. Between 
about 1600 and 2200° F. there is an 
improvement in ductility. This dif- 
terence between ferritic and austen- 
itic steels is illustrated in Fig. 4 

The ductility of austenitic steel at 
elevated temperatures is misleading 
The values look good in spite of the 


fact that they are somewhat lower 
than the high values for atmospheric 
temperature. What the curves and 
data fail to bring out is that, between 
about 1000 and 1800° F'., severe de- 
formation or bending develops inter- 
granular cracks. Furthermore, above 
about 2200° F. the austenitic steels 
are extremely hot-short. Steel com- 
panies and others who regularly hot- 
form the austenitic steels are aware 
of these hot-short characteristics 
They know that there are only nar- 
row temperature ranges in which 
these steels can be hot-worked or 
formed. Most users of austenitic steels 
and many fabricators do not recog- 
nize these hot-short characteristics 


This hot shortness is important 
During fabrication it is common prac- 
tice to heat piping and other shapes 
prior to bending Without careful 
temperature control, there is a dan- 
ger of forming intergranular cracks 
(see Figs. 5 and 6.) These cracks 
are usually extremely hard to detect 

they may not even reach the sur 
face with the result that defective 
material may be put into service 
When operating equipment made fron 
austenitic steel in the temperature 
ranges where intergranular cracks 
might form, every effort should be 
made to keep deformation to a mini 
mum. It is suspected that some high- 
temperature stress cracks may be ac 
tually hot-short cracks, In the oil in- 
dustry there are numerous operations 
in which carbon is periodically burned 
off catalyst or metal surfaces, If not 
ontrolled properly, temperatures 
high enough to melt the austenitic 
steels can be reached. When extreme- 
ly high temperatures inadvertently 
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FIG. 10—Samples used to show effect of thermal conduc FIG. 11 
tivity and thermal coefficient of expansion on crack forma- 
tion. The upper 18 Cr-12 Ni sample was given a stabiliz- 
ing treatment of 24 hrs at 1565°F. before being exposed 
Arrows indicate loca 


to the heating and cooling cycles. 


formation. 


tion of cracks in the 18 Cr-12 Ni samples 


develop, any deformation may result 
in hot-short cracks 


Thermal Conductivity 


The thermal conductivity of aus- 
tenitic steel is low, being about one 
half to one fourth that of ferritix 
steel. This results in steep tempera- 
ture gradients, and uneven heating 
causes hot spots that tend to be local- 
ized. Sudden changes in temperature 
cause parts to be hot while adjacent 
parts are cool, and it takes longer 
for temperatures to become equalized 
In passing, it is of interest to note 
that the low thermal conductivity of 
the austenitic steels probably accounts 
for workmen, accustomed to dealing 
with carbon steel, overheating the 
austenitic steels. Evidence of the ex- 
treme temperature gradients that are 
so easily developed is illustrated by 
the coring at the surface in Fig. 6. 

In cyclic operations, where equip- 
ment is alternately hot and cold, the 
temperature gradients can be very 
steep. When a cold valve opens quick- 
ly and hot fluid passes through it, 
the inside surface immediately be- 
comes hot, while the outside is cold and 
requires some time before it becomes 
heated. This is particularly true of 
thick sections such as flanges, Tem- 
perature measurements made on an 
austenitic valve in cyclic service are 
plotted in Fig, 7. This illustrates the 
temperature gradients that can de- 
velop, and that the temperatures may 
never reach equilibrium in service 

What are the effects of these tem- 
perature gradients? Hot spots or local 
heating in thin material result in 
warpage. When the sections are larger 
and deformation does not occur, 
stresses are set up. The steeper the 
temperature gradient, the greater the 
stresses. Also, the steeper the gradi- 


AD 


ent, the more localized are the high 
stresses. Again, the high coefficient 
of expansion of the austenitic steels 
aggravates the difficulties resulting 
from the low thermal conductivity 


Heating and Cooling 


Experience has shown that much of 
the trouble with high-temperature 
service occurs during heating or cool- 
ing. When equipment is being brought 
on stream and is heating up, leaks 
are likely to develop in piping sys- 
tems. When it cools down, other leaks 
and even breaks may develop. Less 
trouble is experienced with equipment 
that operates steadily at temperature 
than that which requires shutdowns 
Unfortunately, most high-temperature 
equipment in refineries requires peri- 
odic shutdowns-—-for example, every 
90 days for cleaning or other main- 
tenance operations. As a result, re- 
fineries have become conscious of the 
difficulties associated with heating 
and cooling 

Within the past 10 years many 
cyclic processes have been introduced 
In these, the equipment operates for 
a period of time at one set of tem- 
perature and pressure conditions, and 
then for another period at a different 
set of conditions. In some of these 
cyclic operations, the high-tempera- 
ture failures have been almost spec- 
tacular and have resulted in frequent 
reference to such terms as “thermal 
shock" and “thermal fatigue.”’ 


Thermal Shock 


Thermal shock is not new. Its ef- 
fects long have been recognized in 
the failure of rolling-mill rolls, gun 
barrels, brake drums, and other equip- 
ment subject to sudden applications 
of heat. With the advent of thermal 
eyclic processes, thermal-shock fail- 


I ial , 


Samples used to show effect of size on crack 
Cracks were in bore of the larger sample at 
the end of 50 cycles; none was found in the small sample 
at the end of 100 cycles 


ures have come to be recognized in 
certain high-temperature piping and 
fitting installations 

Fig. 8 illustrates a piping assembly 
in which thermal-shock failures oc- 
curred. The piping and flanges were 
5-Cr-Mo, but the valves were 18 Cr-12 
Ni. For 8 hours valve A was open 
and B closed. The fluid temperature 
of the hydrocarbons passing through 
A was 1150 F. At the end of 8 hours, 
valve A closed and B opened, Steam 
and air at 1120° F. passed through 
3 for 8 hours and A gradually cooled 
down. Valve B then closed, valve A 
opened, and the cycle repeated itself 
When this plant was put into opera- 
tion, at the end of 10 days cracks 
were found at the flange face of valve 
A radiating from the bore and extend- 
ing back into the bore approximately 
the thickness of the flange. Similar 
cracks were found in valve B shortly 
thereafter. These cracks soon extend- 
ed into the ring groove and are shown 
in Fig. 9 

The cracks formed as _ follows: 
While closed, the valves slowly cool 
down. When they open, the inside 
surface is exposed to high-tempera- 
ture fluid and instantly becomes hot 
to a shallow depth, while the outside 
is still cool. The inside surface tends 
to*expand, but is re trained by the 
cool outer mass of metal. Instead of 
expanding, the inside is compressed 
or upset. Then, as the outer mass 
gradually heats up, the inside is put 
into tension, It should be noted that 
the cracks first formed at the flange 
where the restraining mass of metal 
and the differences in temperature 
were greatest. Experience showed 
that only a few cycles were required 
to develop cracks in 18 Cr-12 Ni valve 
flanges, but that the 5-Cr -Mo flanges 
of the same size and 5-Cr-Mo piping 
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FIG. 12—Sketch showing details of grid, tube, header assembly. 


Failures 


develop at AA and BB in assemblies made from austenitic steels 


ould withstand many identical cycles 

The superiority of the ferritic over 
the austenitic steel is believed to be 
jue to the differences in thermal 
onductivity and coefficient of ex- 
pansion, The higher thermal conduc- 
tivity of the ferritic steel results in 
lower temperature differences between 
the inside and outside surfaces; hence 
lower stresses. Similarly, the lower 
‘oefficient of expansion of the ferritic 
steel results in lower deformation and 
less restraint between the two sur- 
faces, Again, the result is—less stress 
These two factors combined result in 
appreciably less stress and longer life 
in the ferritic than in the austenitic 
steel. This experience has been con- 
firmed in several installations where 
ferritic steels have performed better 
than austenitic steels in thermal cycli 
yperations. In the case cited, replace- 
ment valves made from 9-Cr-Mo gave 
excellent service 

Thermal-shock failures occur, of 
‘ourse, in ferritic steels as well as in 
austenitic steels. In the foregoing in- 
stallations, where austenitic flanges 
in the valve cracked in 10 days, sev- 
eral small cracks were found in the 
mating 5-Cr-Mo flanges of the same 
size at the end of 2% years, 

To demonstrate the mechanism of 
such failures, a simple test was made 
Samples of 18 Cr-12 Ni, 12 Cr, and 
plain carbon (SAE 1035) steels were 
machined as shown in Fig. 10. The 
bores were heated with a torch to 
a dull red heat. Holding the bore at 
heat, the entire piece was then 
brought up to a dull red heat. The 
piece was then cooled to room tem- 
perature. At the end of 16 cycles, 
the austenitic 18 Cr-12 Ni had devel- 
oped cracks at the bore. Ferritic 
steels, SAE 1035, and 12 Cr, subjected 
to the same cyclic treatment 32 times 
did not develop any cracks. At the 
end of 32 cycles several cricks had 
formed in 18 Cr-12 Ni that had pre- 
viously been given a stabilizing heat- 
treatment of 24 hours at 1565 F 

To demonstrate the effect of size 
m crack formation, two samples of 
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5-Cr-Mo were machined as shown in 
Fig. 11. The diameter of the bore of 
these pieces was %% in, The outside 
diameter of the smaller piece was 1 
in., and that of the larger, 2 in, The 
bore was heated with a torch to a dull 
red heat. While keeping the bore at 
temperature, the rest of the piece was 
brought to a dull red heat. The cycle 
was completed by blowing air through 
the bore until the bore had lost all 
visible heat. In view of the inaccur- 
acies of visual control, the tempera- 
ture extremes reached by this process 
probably were within the range of 
800 to 1300° F. At the end of 50 
cycles many small cracks were found 
in the bore of the larger piece, Even 
after 100 cycles, the small specimen 
showed no cracks. The heavier the 
section, the more readily it cracks 


Thermal Fatigue 


The examples used to illustrate 
thermal shock might also be consid- 
ered thermal fatigue, as a number 
of cycles were required to produce 
failure. However, since so few cycles 
were required to produce failure and 
the rapid heating was such an im- 
portant factor, they were classified 
as primarily thermal shock rather 
than thermal-fatigue failures, Cyclic 
changes in temperature can cause 
changes in stress and produce ther- 
mal-fatigue failures without thermal 
shock; but the rate of temperature 
change is often closely related to the 
stresses induced 

Fig. 12 shows two methods used to 
attach vertical tubes to a header. At 
the bottom of the tube is a grid, which 
supports catalyst. The juncture of the 
tube and the lower header repeatedly 
goes through a rather complex heat- 
ing cycle approximately as follows 
1 hour at 1150° F., followed by 1 hour 
starting at 1050° F. and increasing 
to 1450° F, and finally dropping down 
to 900° F 

Serious failures developed in a year 
at AA in austenitic steel using detail 
A. Such a failure is shown in Fig 
13. An unimportant, but significant 


FIG. 13—End of 25 Cr-20 Ni tube con 
The tube failed along 
AA of Fig. 12 


taining grid 


racking was found in 21% 
BB in austenitic steel assemblies us- 
ing detail B. No failures developed 
in detail B when the assemblies were 
made from ferritic steels, Assemblies 
of 27 Cr and of 7-Cr-Mo both gave 
good service in so far as detail B 
was concerned, The 27 Cr became ex- 
tremely brittle in service and many 
failures occurred, but they were not 
associated with the design of the as- 
sembly. In making 27-Cr tube replace- 
ments, assemblies approaching detail 
A were listed successfully, 


years at 


The failures in the austenitic steel 
(25 Cr-20 Ni) have been classified as 
thermal fatigue. As the equipment 
passes through the different cycles 
the end of the tube protruding into 
the header expands, is restrained and 
slightly upset, cools and contracts 
The alternate bending results in the 
formation of cracks and the tube end 
breaks off. Note that the cracks at 
BB correspond to the condition at AA 
The freedom from failure in the fer- 
ritic steels is believed to be due to 
their higher thermal conductivity and 
lower coefficient of expansion. It is 
also suspected that the bending of the 
austenitic steel in a hot-short tem 
perature range contributes to the 
failure 


Conclusions 


1—-Stabilized austenitic steels are 
not required for gas-cracking and still 
tubes. 

2—A spheroidizing heat-treatment 
is adequate for many oil-industry ap 
plications requiring austenitic steels 
in the stabilized condition. 

3—Stress-relieving austenitic steels 
can seldom be justified, unless stress 
corrosion cracking is known to occur 

i—The hot-short characteristics of 
austenitic steels should be considered 
in high-temperature design 

5—The low thermal conductivity 
and high coefficient of expansion are 
responsible for many of the failures 
of austenitic steels in high-tempera- 
ture service, especially where thermal 
shock and thermal fatigue are in- 
volved 
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SCIENTIFIC MANPOWER—a small but highly critical part 
of America’s total labor force . . . 





A CRIPPLING PROPORTION of which could be lost 


to unspecialized military service 


Program for Strategic Use of Scientific 
Manpower in All-Out Mobilization 


A BROAD plan to insure the effi- 
cient and strategic use of the 


nation’s scientific manpower in the 
present mobilization program has 
been prepared by a Scientific Man- 
power Advisory Committee of the 
National Security Resources Board 
The plan also provides for maintain- 
ing in the years ahead a flow of ad- 
equately trained scientific manpower 
from the colleges to industry, the 
military and for other essential uses 
It applies both to inductees under Se- 
lective Service and to present mili- 
tary reservists 

The Committee's recommendations 
are based on the premise of universal 
military service for youths reaching 
the age of 18. They recognize the 
relatively small reservoir of scien- 
tifically trained manpower in the 
country available to both industry 
the military and for all other uses 
The program therefore emphasizes 
the importance of making the most 
efficient use of this manpower if the 
nation is to continue the industrial 
achievements in turning out war ma- 
terials which serve to offset the na- 
tion’s deficiency in total manpower as 
compared with that of our enemies. 

The words “scientific manpower,” 
by definition in the report, include 


262 


scientists, engineers and “other tech- 
nical personnel’. The Committee re- 
port states in its foreword that, al- 
though no recommendations are made 
with reference to technicians ‘their 
extreme importance is recognized in 
support of work at the professional 
levels.” 

The NSRB Committee’s plan for 
the development and use of scien- 
tific manpower was presented before 
the Senate Committee on Armed 
Services, at its hearings in Washing- 
ton on the subject of the new mili- 
tary training law which will replace 
the present Selective Service Act ex- 
piring in July. The Committee is 
composed of 12 leaders in science, 
education and in industries which are 
large users of engineers, chemists 
and other professionally trained per- 
sonnel. C. A. Thomas, executive vice 
president of Monsanto Chemical Co., 
is chairman; E. V. DeGolyer, well 
known geologist and producer, is the 
petroleum industry representative. 

“In terms of gross numbers of 
men, the U.S. is inferior to its poten- 
tial enemies”, states the introduc- 
tion of the report. “The last war, 
however, proved that weapons incor- 
porating the latest developments in 
science and engineering, combined 


with fruitful research and mass pro- 
duction, gave this nation a marked 
advantage 

“The present problem then is to 
create a plan that will assure a con- 
tinuing supply of men with special 
training, and to devise a method that 
will secure the best use of them as 
well as those who are already trained. 
The Committee recognizes the fol- 
lowing needs for scientific personnel 

‘1—Military: For research, train- 
ing, operations and maintenance in 
phases of technological warfare. 

“2—-Industry: For research relat- 
ing to the design and development 
of products for both military and 
civilian use, and for the rapid trans- 
lation of new weapons, materials and 
equipment into mass-produced fin- 
ished products. 

“3—Research: To be in the fore- 
front of scientific advancement, the 
nation depends upon highly trained 
people for research, both basic and 
applied—in industry, in government, 
in colleges and universities and in 
research institutes. 

“4—Civilian: Scientifically trained 
manpower is needed to further the 
work of education, agriculture, pub- 
lic health, civilian defense and pub- 
lic welfare.” 
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The two principles upon which any 
plan for obtaining the best use of 
scientific manpower should be based 
are stated as (a) the judicious dis- 
tribution of the available scientific 
manpower among those activities in 
which scientifically trained men can 
make the most effective contribution 
to the strength of the nation and (b) 
maintaining a continuous flow of ade- 
quately trained scientific manpower 
from the colleges and universities 

The NSRB program has three rec- 
ommendations 

1—-Long-range plan for the selec- 
tion and training in science of youths 
inducted for military service, and a 
temporary plan to tide over the in- 
terruption of the flow of students to 
until the long-range plan 
becomes fully operative 

2—Establishment of a National 
Scientific Personnel Board, and _ re- 
gional boards, of persons qualified to 
jefer men from military service for 
study in science or to serve industry 


colleges 


3—-Establishment of special provi- 
sions for handling present reservists 
having scientific and technical skills 


Recommendation No, 1 


In addition to the established Re- 
serve Officer Training Corps at the 
college level, a Reserve Specialist 
Training Corps would be set up to 
provide a continuous flow of men, 
most of whom would be trained in 
Science, engineering, medicine and 
other critical fields, and who would 
then be available for military and 
civilian activities essential to nation- 
al strength 

Candidates for the RSTC would be 
selected by a board of competent 
educators with both civilian and mili- 
tary representation. Selection would 
be made on the basis of competitive 
examinations, adjusted by other indi- 
cations of aptitude or attainment 

The size of the RSTC would be 
reviewed periodically by the National 
Scientific Personnel Board (as pro- 
vided in Recommendation 2), in the 
light of fluctuating requirements. At 
present, the Committee believes that 
initially the number of annual en- 
trants needed would be approximate- 
ly 75,000. After the men not elected 
or qualified for RSTC or ROTC have 
completed their 27 months of military 
service and begin to flow back to the 
colleges, the initial number required 
for RSTC could be reduced. 

RSTC members, upon completing 
their training in school, would be li- 
able for the completion of the remain- 
ing portion of their military train- 
ing and service period of 27 months 
except that, upon recommendation of 
the National Scientific Personnel 
Board, they might discharge all or a 
part of their liability for military 
service in other activities essential to 
the national defense. 

A temporary plan is suggested for 
building up the numbers of college 
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trainees until the long-range plan is 
in full operation. This calls for al- 
lowing juniors and seniors in good 
scholastic standing to complete their 
college courses and graduate before 
being called for military training, and 
for selected graduates to enter gradu- 
ate training, as approved by the Na- 
tional Scientific Personnel Board 


Recommendation No. 2 

At present, the report on the de- 
velopment and use of scientific man- 
power points out, there are about 
65,000 scientists and engineers of age 
in the country, representing less than 
1% of the civilian male population 
in this draft group. A large portion 
of these are already employed in 
work of vital importance to the na- 
tion. The report recognizes that a 
portion of these should be inducted 
and assigned to special military as- 
signments which will make best use 
of their training and experience. “It 
is most vital’, the report continues, 
“that these trained scientists and en- 
gineers are not removed from defense 
activities for service in nonspecial- 
ized military assignments”. 

The Selective Service System, it is 
pointed out, is not organized to estab- 
lish the criteria to evaluate the im- 
portance of the present work of men 
with scientific training, nor do the 
local draft boards have the technical 
knowledge to judge the cases of in- 
dividual registrants. The report 
urges, therefore, that a National Sci- 
entific Personnel Board be created, 
to function at the highest level in 
the Office of Defense Mobilization 
The personnel of the board would be 
such that it could bring to bear upon 
scientific manpower problems both a 
technically competent and a broad 
national point of view. Component 
elements of the board would be re- 
gional scientific personnel boards. 

The functions of the national board 
would be: To determine the require- 
ments for scientific manpower of the 
armed forces and other activities es- 
sential to the national strength; to 
classify the skills in science, engi- 
neering and technology which are of 
special importance to national 
strength; to develop criteria for iden- 
tifying and classifying persons pos- 
sessing these skills; to advise on the 
number of scientific and engineering 





How to Get the Report 


Copies of the complete text 
of the Plan for the Development 
and Use of Scientific Manpower, 
of the Scient.fic Manpower Ad- 
visory Commiitee of the National 
Security Resources Board can be 
secured by writing the Board's 
headquarters, Old State Depart- 
ment Bldg., 17th St. and Penn- 
sylvania, Washington 25, D. C. 





students to be selected for the Re- 
serve Specialist Training Corps; to 
allocate the requirements of the 
Armed Services for scientific man- 
power to regional boards for filling; 
to decide appeals filed by regional 
boards, Selective Service, by indi- 
viduals or by employers. 

Principal duties of the regional 
boards would be to classify individu- 
als possessing critical scientific and 
engineering skills who are liable for 
military service, and to fill the requi- 
sitions of the Armed Services for 
scientific and technical manpower 
and to assign a deferred classifica- 
tion to registrants possessing criti- 
cal scientific skills required in de- 
fense industries or other essential but 
non-military activities 


Recommendation No. 3 

This part of the report recognizes 
the problem of making the proper 
strategic use of the large numbers 
of scientists and engineers who now 
possess military reserve status, and 
establishes special provisions for han- 
dling reservists. The danger of loss 
of reservists with technical and sci- 
entific skills is particularly acute, it 
is pointed out, if the present machin- 
ery of mobilization removes these in- 
dividuals from essential industrial oc- 
cupations. 

“Because of G.I. training privi- 
leges”, it is stated, “the lapse of 
time since their last active duty, and 
obsolescence of certain military spe- 
cialties—indiscriminate callup, much 
more than ever in the past, would 
blunt their effectiveness in the mili- 
tary and would impede industrial mo- 
bilization. Large numbers of these 
present reservists are key figures in 
research, industrial development, pro- 
duction and education.” 

Recognizing that this problem is 
the responsibility of the Department 
of Defense, it is urged that the De- 
partment set up machinery with the 
following functions for handling pres- 
ent reservists: 

1—To develop policies which will 
be reconciled with the needs for sci- 
entific manpower for essential edu- 
cational, research and production ac- 
tivities. 

2—To act on appeals from individ- 
ual technologists or their employers. 

3—Set up a clearance agency 
where employing establishments can 
review their needs for retaining re- 
servists in their organizations and 
obtain clearance on reservists. 

4—Clarify to employers the im- 
portance of their notifying the 
Armed Services of their needs for 
specific reservists. 
5—To deve'op a policy relative to 
calling up present reservists who are 
advanced undergraduate or graduate 
students in critical fields, in order 
that their skills may be used in a 
manner which will make the great- 
est contribution to national security 
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THIS MONTH’S COVER PICTURE . . . 


shows the furnace installation for Kendall Re- 
fining Co.’s new 1,500 b/d Platforming unit, now un- 
der construction at their Bradford, Pa., refinery. The 
furnace is novel in that there are three separately 
fired heater sections with a common convection bank. 
The furnace is divided longitudinally by a center wall 
and one of these divisions is again divided by a trans- 
verse wall, thus making one large and two small heat- 
ing chambers. The mixed stream of charge stock 
and. recycle gas passes through the convection bank 
and the large heating chamber and then into the 
first reactor. Leaving the first reactor, it passes 
through one of the small heating chambers and then 
into the second reactor. From the second reactor it 
passes through the other small heating chamber and 
then into the third reactor. 

This arrangement of the three heating operations 
in one furnace provides economy of investment and 
operating cost, while at the same time maintaining 
all essential flexibility. 

Construction of the furnace is cast refractory panels 
on steel plates. As shown here, most of the steel 
plates are in position, with the refractories about to 
be installed. The tube bundle which appears in the 
convection bank will be raised into the upper nar- 
row portion of the structure. 


Photo courtesy H. V. Smith 
Refinery Manager, Kendall Refining ¢ 





AROMATICS BY PLATFORMING 


The Platforming process has been found suitable for the conversion By VLADIMIR HAENSEL 
of C; and C; ring naphthenes to benzene, toluene and Cx, aromatics. For and CHARLES V. BERGER 
maximum yields modifications are made in charge stock and operation, Universal Oil Products Co. 
from conditions for producing high-octane motor fuel. Processing a 150- Riverside, Ill. 
190°F. fraction from a West Coast crude in a laboratory scale unit re- 
sulted in a 48 wt.% potential yield of benzene, the residual paraffinic 
material being valuable from a motor fuel standpoint 





HE national emergency has re- 
sulted in a greatly increased de- 
mand for the bower aromatic hydro- 
carbons, which were in short supply 
even before the emergency. Thes« 
Meet the Authors include benzene, used principally in 
the production of synthetic rubber 
Viadimir Haensel since 1945 plastics and a variety of essential 
has been co-ordinator of the chemicals; toluene for aviation gaso- 
Cracking Research Division of line and explosives; and C, aromatics 
Universal Oil Products Co, He which are utilized in aviation gaso- 
received his B.S. from North- line and in the paint and chemical 

western University in 1935 and industries 
his M.S. from MIT in 1937. He 
joined UOP, where he assisted 
Prof, V. N. Ipatieff. He received 
his Ph.D, from Northwestern in _ raw materials for the production of 
ea 1941 and returned to Universal these aromatics. The Platforming 
& as a research chemist. As a mem- process has been found to be. ideally 


Mr. Ht | ber of the Te hnical Oil Mis- Mr. B suited for the conversion of these hy- 
r. Haense sion for PAW he inspected the r. Berger drocarbons to the desired aromatics 


German synthetic oil plants in 
1945 
Charles V. Berger is a member of the UOP Engineering Research 

and Development Department, working on catalytic cracking and catalytic 
reforming. He received a Chemical Engineering degree from the University 
of Minnesota and joined Universal, working first in the Riverside Lab- 
oratories and later in the Patent Department. During the war as a mem- 
ber of the Service Department he assisted in starting up aviation gaso- 
line plants in Arkansas, Wyoming and Bahrein 





The availability of large quantities 
of hydrocarbons from the petroleum 
industry makes it a logical source of 


The production of high octane mo- 
tor fuel by Platforming has been de- 
scribed previously where it was 
indicated that one of the major re- 
actions of the process is the forma- 
tion of aromatic hydrocarbons. It is 
possible to separate the aromatic hy- 
drocarbons from the motor fuel Plat- 
formate; however, when maximum 
yields of C.-C, aromatics are desired 
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modifications are made in the choice 
of charge stock and the operation of 
the process. The present. paper re- 
ports the work on the production of 
aromatic concentrates using the Plat- 
forming process. The results were ob- 
tained in laboratory, pilot plant and 
commercial operations. 


Availability of Feed Stocks 


In the Platforming process aromat 
ics are formed primarily from _ the 
naphthenes in the charging stock. Ex- 
haustive analyses have been made in 
recent years of light straight-run 
naphthas from representative gaso- 
lines produced in many sections of 
the U. S. Tabular information on the 
‘C.” and “C_” fractions of these 
naphthas are shown in Tables 1 and 
2. The “C." and “C_” fractions are 
taken by boiling range as shown in 
the tables, therefore, the “C,” frac- 
tion contains some low boiling hep- 
tanes. It will be noted that, for ex- 
ample, in the “C,” fraction, the naph- 
thene content can vary from 20% to 
55% and in the “C_” fraction from 
25 to 75%. The concentration of nat- 
ural aromatics in these fractions also 
varies considerably. Very little infor- 
mation is available on the concentra- 
tion of individual naphthenes in the 
“C.”" fraction. However, both hydro- 
carbon type analysis and experience 
indicate that the naphthene content 

," cut is about the same as 
, fraction. 


Theoretical Considerations 


An ideal process for the conversion 
1f naphthenes to aromatics should 
have the following characteristics: 

1—The catalyst should possess the 
power to convert both C. and C, ring 
naphthenes to aromatics. If only the 
C, rings are converted, approximately 
half of the potential aromatics are 
lost 

2—Since dehydrogenation of naph- 
thenes is an equilibrium reaction con- 
trolled by temperature, pressure, and 
hydrogen partial pressure, eonditions 
of operation must be in a region in 
which the equilibrium is greatly in 
favor of the aromatics 

3—Operating conditions and cata- 
lyst properties must be such that un- 
desirable and relatively irreversible 
side reactions such as ring opening 
and demethylation are minimized. 

4Long catalyst life is economi 
cally necessary, and for this reason 
yperating conditions and catalyst 
properties must be such that catalyst 
carbonization is avoided 

Furthermore, since the reaction is 
endothermic to the extent of about 
1000 BTU/lb. naphthenes converted 
heat must be supplied to the reaction 
to obtain high conversion at reason- 
able space velocities. 

The Platforming process satisfies 
all these requirements since the cata- 
lyst will convert both C,. and C, 
naphthenes to aromatics, will mot pro- 
mote undesirable side reactions, and 
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does have a long non-regenerative 
life at conditions at which the naph- 
thene-aromatic equilibrium is highly 
favorable to aromatic formation 
Heat of reaction is supplied by proper 
process design 


Results 


Benzene Production: The following 
experimental results were obtained 
when processing in a laboratory scale 
unit a 150-190° F. fraction separated 
from a West Coast crude. This par- 
ticular operation was carried out 
using an apparatus comprising a re- 
action tube enclosed in an aluminum 
bronze block, a liquid-gas separator 
and a recycle gas system. Previous 
work on a unit of this type indicated 
a good correlation between the re- 
sults obtained in this unit, pilot plant 
operation, and commercial operation. 


Table 3 gives a charge stock an- 
alysis as well as complete product 
distributions from runs made at vari- 
ous severities. 

The above data indicate that high 
yields of benzene can be realized by 
this operation. The residual naph- 
thene content in the product was not 
determined in this particular series 
of runs; therefore, the efficiency of 
conversion of naphthenes to aromat- 
ics cannot be given other than to 
state that it must be in excess of 
92%, since that value corresponds to 
the highest yield obtained. Such a 
calculation assumes, of course, no 
formation of benzene from C, par 
affins, which has been found to oc 
cur to only a minor extent. Similarly, 
since the naphthene content of the 
C, component of the charge is not 
known, no efficiency value of con 





TABLE 1 


Composition of 140-185°F. Fractions from Various Straight-Run 


Gasolines' 


— Source": ee a==" 





Ponca East 

Hydrocarbon, Vol. ‘; Okla. Texas 
2-methylpentane 15 
3-methylpentane 12 
n-hexane 1 
2.2 & 2.4 dimethylpentane p € 
Methylcyclopentane - 
Cyclohexane ° 12 
Benzene ... 1 
Total naphthenes 8S 
% of 140-185° F. fraction based 

on C,-360° F. Gasoline 3 16 


Bradfo. 


Greendale Winkler Midway Conroe 

Pa. Mich. Texas Calif. Texas 
22 7 17 14 11 
1 42 10 
11 16 17 





TABLE 2—Composition of 185-220°F. Fractions from Various Straight-Run 
Gasolines* ‘ 


Ponca Fast 
Hydrocarbon, Vol. “; Okla Texas 
2.3-Dimethylpentane 
2-Methylhexane 
3-Methylhexane 
n-Heptane — 
1,1 Dimethyicyclopentane 
tr 1,3-Dimethylicyclopentane 
tr 1,2-Dimethykyclopentane 
Methyicyclohexane 
Ethylcyclopentane (est.) 
Toluene 
Total naphthenes 
© of 185-220° F. fraction based 
on C,-360° F. Gasoline 


* Including all the natura 
tendency to be more volatile 


Bradford Greendale Winkler 
Pa 


» presence < 


—_——— Source ———___—_ — 
Midway Conroe 
Mich Texas Calif. Texas 


ich tends to appear 
yther hydrocarbons 





TABLE 3—Processing of 150-190°F. Cut from a West Coast Stock over the 
Platforming Catalyst 


Charging Stock 
Hexanes 
Met 


nzene 
+ naphthenes and paraffins 


Benzene, Wt of charge 
Toluene, Wt. % of eharge 
Benzene % yield ef theoretical 


Potential wt. % 
benzene yield 


14.4 


48.0 


Increasing Severity of Operation 

iv 

3.4 
0.3 
0.8 
1.0 
0.6 
0.1 
4.1 


100.0 100.4 
41 44 
13 15 
92 
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64,550 b/d of Platforming Capacity 


Since the first commercial Platforming unit went 
on stream in October, 1949, at the plant of Old Dutch 
Refining Co., Muskegon, Mich., an additional 12 units 
have been sold in this country and Canada and are 
now under construction or being designed. Their 


total combined charge capacity will be close to 65,000 
bd 


location 
tech Refining C Mus 
Refining C Bradf 
1 & Gas Cr Grandfie) 
r » Oil Refining Co., Clevel 
fid-West Refineries, Inc Alr 
*remier Oil Refining Co., Ft 
Oil Co Houston 
Oil Co., Wood River 
ra Gasoline Cx Detr 
roleum Specialties, Inc 
Taylor Refining Co., Port 
Standard Oil Cc f Califor 
in Oil Refineries Ltd 


In addition, a 1,500 b/d unit is being installed for 
Bitumen & Oil Refineries Ltd., in Australia 

Shown at left is a general view of the unit under 
construction for Kendall Refining at Bradford, Pa 
The Platforming reactors are just visible behind the 
bank of heat exchangers in the left foreground 











version to toluene can be given..The 


data do indicate, however, that the toluene” fraction to make a toluene column following the stabilizer. Thus 
conversion to toluene must be very concentrate. The Old Dutch Unit, the stabilized Platformate could be 
high, since out of the total 20.8%; which has been described previously rerun to produce as a bottoms prod- 
C. naphthenes and paraffins present in some detail‘?), comprises a feed uct a toluene concentrate, and as an 
in the charge, the toluene concentra- preparation column, a naphtha heater, overhead product a light Platformate 
tion in the product ranged from 12 a recycle gas heater, three fixed bed The naphthene content of the feed 
to 15% by weight of the charge reactors in series with provision for stock was about 60%, complete con- 

reheating between the reactors, high version of which would result in a 
pressure separator, stabilizer and re- heat of reaction more than twice that 
cycle gas system. The only change normally encountered on the Old 
made in the unit to prepare it for Dutch feed stock under conventional 


toluene production was rearrange- conditions. For this reason, light Plat- 
ment of the piping around the feed formate from the rerun column was 


preparation column so that this col- also used as a recycle feed to the re- 


actors to reduce the endothermicity 
of the reaction (based on combined 
feed), thereby greatly reducing the 
temperature drops in the reactors and 
making more effective use of the 
catalyst for a given inlet tempera- 
ture. The recycle of light Platformate 
2.6 in this manner, while accomplishing 
}-methylpentane : the purpose for which it was in- 
n-hexane 7 ss tended, did result in a somewhat 
greater extent of hydrocracking and, 
therefore, a larger volumetric loss 
than would be experienced with a 
plant specifically designed for aro- 
matic production. 

Another limiting factor on the Old 
Dutch unit was that the rerun col- 
umn was inadequate for good sepa- 
ration between light and heavy Plat- 
formate. For this reason more tol- 
Total. uene appeared in the light Platform- 
—— ae , ate than would be obtained from a 


Gulf Coast narrow boiling range “pre- umn could serve as a product rerun 


An important point in connection 
with the production of benzene by 
the Platforming process concerns the 
value of the residual material after 
benzene removal. In a normal opera- 
tion the aromatic-free residue is 
blended into motor fuel. Since this 
residual material amounts to one- 
half or more of the original charge 
the composition of this material is 
of considerable importance. It has 
been found that during the forma- 
tion of benzene the paraffinic con- 
stituents undergo isomerization, as 2.2-dimethylbutane 
will be observed from the analysis Suse 
of the hexane fraction, produced in 
another series of runs on a similar 
charging stock, as given in Table 4 

The recovery of the C, paraffins 
based on C, paraffins in the charge 
amounted to 94°7, indicating a small TABLE 5—Charge Stock Analysis, Old 
amount of hydrocracking. The dis- 3 : 
tribution of the Scien ahaa in Dutch Platforming Unit Toluene Run 
the product shows about a 65% ap- My@recnsten 
proach to equilibrium based on n- ese eames 
hexane concentration. The high ex- Toluene 
tent of branching in the product 
makes the residual paraffinic mate- 
rial valuable from a motor fuel stand- 








TABLE 4—Composition of Hexane Frac- 
tion Before and After Platforming 


Compound, vol.—‘; Product 





wt. 


point. 

Toluene Production: Recently a test 
run was made on the commercial 
Platforming unit at the Old Dutch 
Refining Co., Muskegon, Mich., on a 
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ASTM Distillation, © 
1.B.P 


10% 
Op 
a0 


E.P. 





column specifically designed to per- 
form the re-running operation. 

The Old Dutch catalyst had a to- 
tal of 155 days of non-regenerative 
operation prior to processing “pre- 
toluene” feed stock. Two principal 
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tests were made, the first at condi- 
tions of moderate feed rate, nearly 
quantitative conversion, and high pur- 
ity of the aromatic concentrate, the 
second at conditions of higher charge 
rate and slightly lower conversion and 
purity. A charge stock inspection and 
a summary of the results are given in 
Tables 5 and 6 

The “heavy Platformate” produced 
was highly aromatic, 94 and 89 vol. 
respectively for the two tests. The 
distribution of the C, aromatics fol- 
lows closely the equilibrium distribu- 
tion at the prevailing temperature 
The analysis of the non-aromatic por- 
tions of the “heavy Platformate” and 
the “light Platformate” has not been 
determined, hence the efficiency of 
dehydrogenation cannot be calculated 
However, the observed high molal 
yields are indicative of an efficiency 
in excess of 95% 


Production of C_ Aromatics: Suitable 
aviation rich mixture blending stocks 
can be prepared readily by Platform- 
ing the “pre-xylene” and “xylene” 
fractions from straight-run gasolines 
Such fractions have been 
in pilot units which are equipped with 
continuous charge fractionators, sim- 
ulated “adiabatic’’ reactors with in- 
terheaters, a product recovery sys- 
tem, and a recycle gas system. In one 
series of runs made on a Coastal C_- 
360° F. gasoline, an overhead frac- 
tion boiling up to about 220° F 
ASTM end-point was removed and the 
bottoms rerun to prepare “pre-xylene 

xylene fractions for Platforming 
In one run the ASTM end-point of 
this fraction was about 270° F., in 
the other, about 285° F. These mate- 
rials were Platformed and the liquid 
product was fractionated to separate 
a heavy Platformate on which avia- 
tion blending tests were made. In 
fractionating the product from _ the 
lower end-point feed, the intention 
was to produce a blending stock of 
high aromatic content even at the 
expense of yield, and as a result 
some of the C. aromatics produced 
were distilled the lower boiling 


processed 


into 
fractions. In the case of the product 
from the higher end-point feed the 
intention was to produce a high yield 
of blending stock at the expense of a 
somewhat lower purity 

A charge stock analysis is given 
in Table 7, while a summary of the 
results is given in Table 8 

It will be noted that in the case of 
Test 1, the aromatic content of the 
heavy Platformate was 89%, while 
in Test 2 the aromatic content was 
80° Both of these materials heve 
suitable F-4 Blending Indices, but in 
the case of Test 2 the F-3 rating is 
probably too low for use in 115-145 
grade aviation gasoline. The most 
practical operation in most cases 
probably lies in between the extremes 
offered by these two tests. 

All tests reported in the present 
paper have been carried out under 
conditions of negligible carbon depo- 


PETROLEUM PROCESSING, March, 1951 


TABLE 6—Results of Toluene Production Run on Old Dutch Platforming Unit 


Fresh Feed B 
Test 60 
Separator gas 

Stabilizer 
Light Pl 
Heavy P 


gas 
atformate 
latformate 


Produ 


t distr 
Combined gas 
H 


bution 


Dd 


1 
Vol, « 


eee f cee 
Vol. ‘ 


100 





sition thereby insuring a non-regen- 
erative continuous operation of 
duration, similar to that 
motor fuel Platforming 


long 
obtained in 


Conclusions 


The Platforming process is suitable 
for converting efficiently both C. and 
C, ring naphthenes to the correspond- 
ing aromatics. Data have been pre- 
sented to demonstrate that high yields 
of C.-C. aromatics can be obtained 
from petroleum fractions to meet the 
growing demands for these aromatics 
for aviation fuel blending and in the 
paint and chemical industries 
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TABLE 7—Charge Stock Analyses, Pilot 


Plant C, Aromatics Production 


fraction of 


charge 
* Gasoline 


360° F 


Aromatic Content, wt. 





TABLE 8—Results of C. Aromatic Production Run on Platforming Pilot Plant 


Test 
Reactor Charge, fract 
Product distributions, 


*sHie 

Light Platformate 
Medium Platformate 
Heavy Pilatformate 


Heavy Platformate (ompuwsition, vol. 
Ethylbenzene 
Meta Xylene 
Para Xylene 
Ortho Xylene 
Higher aromatics 
Paraffins and Naphthenes 


Octane Numbers 
F-3 Clear 
4.6 cc. TEL/gal 
F-4 4.6 ec. TEL 
AGAC Blending Index* 


gal 


* 20% Heavy Platformate in Alkylate—is« 


1 11———_ 
39-74 


39-67 


Pentane Blend 











MAIN BUILDING ct Pure Oil Co.'s new Research and Devel- offices, library, and physics and chemistry laboratories 
opment center at Crystal Lake, Ill., houses administrative Four other buildings are included in the project 


Improved Testing, Research Methods 
Featured in Pure Oil's New Labs 





18 ENGINE TEST STANDS are installed in the Automotive FRACTIONATING EQUIPMENT in the pilct plant bay of 
Laborotory, each with special mountings cr separate the Chemical Engineering Laboratory towérs, in some cases 
foundations to eliminate vibrations 3 stories high 
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MACHINE SHOP for fabricating and repairing special 


equipment is an important part of Pure’s laboratory, and is 


Headroom to spare in the pilot plant area—45 ft. 
Special photographic department to “‘record”’ test results 
New rapid test methods for analyzing used oils 


Special mountings to eliminate engine vibration 


EW features in oil company re- 


search and product testing fa- 
cilities are incorporated in Pure Oil 
Co.'s new research center at Crys- 
tal Lake, Ill., which was formally put 
into operation a few months ago 
The improvements include 


A bay with 45 ft. of headroom 
for pilot plant equipment, with an 
initial installation of 11 units. 
Provisions have also been worked 
out for rapid assembling of pilot 
plant units and the bay includes a 
laboratory for testing pilot plant 
samples, 

A special photographic depart- 
ment, for applying new methods 
developed by the company’s staff 
for taking pictures of engine parts 
after test runs. 

Provision in the chemical labora- 
tory for a system of rapid test 
methods used in the analysis of 
used oils and other products, for 
the benefit of Pure’s Technical 
Service Division. 

Special mountings for test en- 
gines in the Automotive Labora- 
tory, to eliminate vibrations. 


The tesearch and Development 
Laboratories include 5 modern red 
brick buildings in a 140-acre land 
scaped area at the edge of an an at- 
tractive Illinois town, where many 
of the laboratory staff reside. The 
buildings include an Administration 
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and Chemistry Building, Automo- 
tive Laboratory, Chemical Engineer- 
ing Laboratory, Storeroom and Sup- 
ply Center, and Boiler Plant. 


The Administration and Chemis 
try Building has 37,000 sq. ft. of floor 
space In addition to the adminis- 
trative offices, reference library, and 
clerical staff, it houses the chemis 
try and physic’s sections. The Auto- 
motive Laboratory, approximately 
175 by 50 ft., is devoted to product 
performance testing in a battery of 
engines ranging in size from a small 
single-cylinder outboard motor to 
large gasoline and diesel engines 
Fuel storage and a general utility 
distribution center are included in 
this building 


The Chemical Engineering Labo- 
ratory, 224 by 50 ft., includes a 
15-ft bay for pilot plant installa- 
tions The adjoining main  build- 
ing houses the welding, sheet met- 
al and machine shops on the first 
floor, and the engineering section's 
design and drafting shops and the 
instrument shop on the second floor 
The Storeroom and Supply Center, 
120 by 35 ft., serves the many and 
varied needs of the laboratory per- 
sonnel, such as for chemicals, glass- 
ware, scientific apparatus and some 
mechanical parts. The Boiler Plant 
has two 200-hp boilers to supply 
steam for heating the five buildings 


well-lighted and well-equipped. 
shops are also provided 


Welding and sheet metal 


of the research center and also steam 
for process work. The Laboratories 
water well is also located in this 
building Additional data on some 
features of the Pure Oil laboratories 
is given below 


Pilot Plant Bay 


The pilot plant laboratory com- 
prises an area 150 by 50 ft., a por- 
tion having 45 ft. headroom and the 
balance 30 ft. The initial installation 
will consist of 11 pilot plants de- 
signed to permit development work 
on the majority of processes used in 
the company’s refineries. Five units 
are devoted to lubricating oil proc- 
essing and include a_ continuous 
vacuum still, propane deasphalting, 
phenol solvent extraction, solvent de- 
waxing and clay contacting. Other 
equipment includes a combination 
continuous distillation or thermal 
cracking unit, light oil treating unit, 
fixed bed catalytic unit, SO, extrac- 
tion unit, precision fractionation 
stills, and general purpose batch 
stills. A laboratory for testing sam- 
ples originating in the pilot plants 
is included 


Photography Technique 


Photographic records are made of 
parts from practically all engine 
tests, such as L-4 and FL-2 using 
Chevrolet engines, and I-A and I-D 
using Caterpillar and Genera] Motors 
diesel engines. Haphazard picture- 
taking has been eliminated because 
of the necessity to show not only the 
extent and quality of deposits but 
also to permit the comparison of 
test runs over long periods of time. 

Strict control is maintained from 
the mechanical aspects of exposurs 
film processing, and print finishing 
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DIVISION LEADERS of the Pure Oil Co. Research and Development Laboratories. 


Standing: Dr. D. C. Bond, Production and Transportation; 


Product and Process Research; 
Kusick, Office and Plant. 


C. A. Porter, Process Development; 
Seated: W. J. Backoff, Product Development; R. J 


Dr. M. M. Marisic, 
B. L. Mac- 


Askevold, Analytical Research and Service 


to the human aspect of proper illum- 
ination, and the right amount and 
kind of film. Fresh solutions, auto- 
matic temperature-controlled tanks, 
constant densitometer readings, me- 
chanical shutters and audible timers 
for extended exposures are used to 
maintain the camera room under the 
closest control allowed by the photo- 
graphic medium 

In the studio, 3200° K. lamps are 
used in all lighting equipment. Every 
engine is photographed in color and 
in black and white. The color film 
is balanced for this 3200° K. illum- 
ination. The lamps burn at a very 
constant rate over their entire usable 
life and are all voltage-controlled 


WILLIAM B. ROSS, 


Director of Research 


Every engine setup is recorded on 
a “photo procedure sheet”. Data 
such as subject, background, dis- 
tance, color, base for subject, light- 
ing arrangement, lens combination 
(wide angle 5-in., 7-in.:, 11-in., or 13- 
in. focal length), size and position of 
subject on camera ground glass film 
used, exposure, and miscellaneous 
notes are recorded for every pic- 
ture. 

The lighting arrangement is _ re- 
corded to indicate position and 
proximity of the lamps to the sub- 
ject. The horizontal plane position 
is indicated by clock numbers, while 
the vertical position is indicated by 
the degrees of a circle. The exact 
distance from the subject to the lamp 
is recorded to the nearest inch If 
there is a possibility of misunder- 
standing the camera operator makes 
a photograph of the subject and 
lights, all in position to take the fin- 
ished picture This photograph of 
the “dress rehearsal” is then stapled 
to the procedure sheet 

In the near future it is planned to 
do the greater part of the photo- 
graphic work in color, which is be- 
coming easier to control and less ex- 
pensive. Color is now used on most 
of the important subjects. In addi- 
tion to the work on engine parts, 
photographic records are also mad 
of test equipmert of temporary but 
unusual desigr Lantern slides are 
prepared for paj and general pho- 
tographic work is one for the vari- 
ous main divisions of the company 
tegarding the procedure for photo- 
graphing parts, in engine test work 
a report of the company states 

The only satisfactory method of 


recording results of engine tests for 
comparison over a period of time is 
by a photographic history. Many 
government specifications require 
photographic evidence of test results 
and this calls for specialized photo- 
graphic equipment and techniques. 
Parts taken from engine runs and 
containing deposits, cannot be stored 
except under special conditions and 
at considerable expense A large 
amount of space is required for stor- 
ge of such parts and the area must 
maintained under conditions of 
constant temperature and low hu- 
midity. Parts so stored represent a 
considerable financial investment 
The greater portion*of these costs 
can be saved by photographing the 
parts, cleaning them and re-using the 
salvageable parts 


20-Minute Sample Test 

There has been a need, a com- 
pany report stated, for some rapid 
means of revealing engine condition, 
especially for the benefit of automo- 
tive fleet operators desiring proper 
lubrication and maintenance As a 
result of this need the “Pure Sure 
System of Used Oil Analysis” was 
evolved. Since speed is essential if 
preventive measures are to be em- 
ployed, this factor was important in 
the development of the system 
Through the use of mass production 
techniques it is possible to test a 
sample completely in only 20 minutes 
when the system is operating at full 
capacity 

A system of this type must neces- 
sarily be economical since a high cost 
would prohibit wide application, thus 
curtailing its usefulness to lubrica- 
tion engineers In addition to the 
speed inherent in the system, another 
factor contributing to the economy is 
the elimination of the need for the 
highly skilled operators required by 
the conventional analytical methods 


DR. L. M. HENDERSON, 


Technical Service Director 
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LIBRARY FACILITIES are an essential research tool. 
library, located in the main building, contains almost 3000 


This is made possible by the sim- 
plicity of the methods and the use of 
automatic controls. 

Since it was originally felt that 
the indication of trends would be of 
greater significance than absolute 
values, the system was not initially 
aimed to give the high precision of 
the conventional procedures for used 
oil testing. However, experience has 
shown that the system as presently 
employed does approach such pre- 
cision. The results are comparable 
in significance to those obtained by 
ASTM methods for oil testing 

Values provided by the Pure rapid 
analysis system include: viscosity di- 
lution, mineral oil, oil oxidation prod- 
ucts, fuel deterioration products, ex- 
traneous contaminants, water re- 
maining detergency. 

Viscosity is determined by means 
of a torsion-type viscometer 3y 
using a 16-place turntable in a con- 
stant temperature bath for samples, 
one determination can be completed 
every 5 minutes 

Dilution of the oil by fuel is char- 
acterized by a marked decrease in 
viscosity and is measured quantita- 
tively by a vacuum distillation. The 
system employs specially built equip- 
ment for such a procedure, which 
makes the operation completely de- 
pendent on electronic controls after 
the flask has been charged. Water 
content is also estimated in this step 

The various classes of contamin- 
ants in the oil are separated by cen- 
trifuging with a succession of selec- 
tive solvents. The insolubles which 
remain after these extractions are 
examined microscopically to detect 
and classify extraneous contamin- 
ants. 

This rapid system for used oil 
analysis has proved to be a valuable 
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Pure’s 


asset to technical representatives of 
Pure Oil Co. as an index of engine 
condition and as a clue to misapplica- 
tion of lubricants It also gives 
warning of impending engine failure, 


and is thus of particular value for 


proper preventive maintenance and 
correct lubrication in fleet operation 
The need for costly overhaul is there- 
by often eliminated by less expensive 
corrective measures 


Automotive Laboratory 


[he Automotive Laboratory has 10 
full-scale, 3 single-cylinder and 5 
CFR engine stands. The beds of 
all multi-cylinder engines are mount- 
ed independently of the floor and 
foundations of the buildings. The 
CFR engines are spring-mounted in 
order to eliminate the vibration of 
the engine operations from the rest 


CHARLES M. RIDGEWAY, Manager 


books and sets of reference material, plus 125 regularly 


issued magazines 


of the building, since these engines 
are mounted on the first floor with 
a full basement beneath them, and to 
use the same type of support as that 
used for multi-cylinder engines was 
not feasible. 

Six of the full-scale test stands 
are used for the conventional heavy- 
duty, standardized oil tests, such as 
the L-4, FL-2, I-A and I-D, One 
full-scale stand is devoted to gaso- 
line and lubricating oil research for 
new high compression ratio engines 
The General Motors research engine 
which is capable of operation at 8:1 
10:1 and 12:1 compression ratios, is 
now being tested. One full-scale test 
stand is for automatic transmission 
fluid tests using a Buick engine 
equipped with dynaflow transmission 
One test stand is used for measur- 
ing propeller shaft horsepower of 
outboard motors This work is an 
endeavor to produce improved lubri- 
cants and fuels for two-cycle gaso 
line engines 

Two single-cylinder test stands are 
equipped with COT engines for evalu 
ating high output reciprocating en- 
gine aircraft lubricants. These sam¢« 
engines can be operated as diesel en 
gines by changing from manifold to 
direct cylinder injection without any 
other changes in equipment. The re- 
maining single-cylinder engine stand 
is equipped with a CFR engine modi- 
fied to be operated at variable speed 
and load under conditions that al 
low road-test type fuel evaluations 

Four CFR knock test engines ar 
used for gasoline antiknock quality 
tests and one engine is used for diesel 
fuel ignition quality tests Part of 
the Automotive Laboratory is also 
used for engine rebuilding, engine 
measurements and necessary services 
for engine test work 
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PLANT OPERATION 


COMPRESSOR LUBRICANTS— 


—and How to Select the Right Ones 





The lubrication requirements of different type compressors in a wide 
range of services were studied in the laboratory of a large oil company. 
Different oils, including the new types, were tested for their characteristics of 


importance in compressor lubrication. 


The resulting data provided a basis 


for the selection of commercial compressor lubricants which has been in 


successful use for several years. 


Factors to consider in the choice of lubri- 


cants where petroleum and other gases are compressed are discussed brief- 
ly, also the lubrication needs of special types of compressors. 


By K. L. HOLLISTER 
Technical and Research Division 
The Texas Co., New York 


IGHT after the war, a compre 
hensive study of compressor lubri- 


at 210°F. Calculations show, how- 
ever, using the ZN/P formula ap- 
plied to a conventional compressor, 
that the difference in viscosity at 
210°F. between the oils is not suf- 
ficient to affect appreciably the co- 
efficient of friction or the film thick- 
ness. 


Water affects the lubrication of an 
air compressor in two ways. If it 
condenses on the cylinder walls it 
will interfere with lubrication and 
cause wear. If it is present in any 
portion of the system, rusting may 
occur. Rusting in a compressed air 
system cannot be tolerated, since the 
rust particles may reach the rubbing 
surface of either the compressor or 
the pneumatically operated machines 

It will be noted from Table 3 that 
the five oils were subjected to the 
ASTM Rusting Test and the Humid- 
ity Cabinet Test and their rust pro- 
tection qualities compared. It was 
found that the rust and oxidation 
inhibited oil and the detergent oil 
offer the best protection. It can be 
concluded, therefore, that if good 


cation was made, particularly from 
the standpoint of evaluating the new- The rate of evaporation of the 
er type oils as compressor lubricants various oils at 250°F. is also shown 
In making this study, first, the prop- in Table 2 and while there is a dif- 
erties of the various oils were deter- ference between the oils, even in the 
mined in The Texas Co. Laboratories case of the most volatile oil, in an 
at Beacon, N. Y second, the re average compressor the evaporation 
quirements of different type com is less than 5° of the total oil con- detergent or the compounded oil 
pressors were sumed. In other words, over 95% should be used 
of the oil is removed from the cylin- To determine where condensation 
sor was selected For the past rev- der walls by mechanical action, and occurs in a compressed air system, 
eral years results of this investiga- any difference in the evaporation the relative humidity has been cal- 
tion have been applied commercially characteristics of the oils is of no culated at various points. From 
with considerable success concern at the comparatively low Table 4, it will be noted that even 
cylinder wall temperature though air having a relative humidity 
The film-strength values as meas- of 100% is admitted at the air in 
ured on the Almen machine are also take of the compressor, the only 
given in Table 2 The compounded place that the air becomes saturated 
oil will give slightly more protection in the entire compressed air system 
against scuffing while the detergent is in the after-cooler and in the dis- 
oil is considerably better in this re- tribution lines. Thus, an emulsifiable 
however, oil is seldom needed in compressor 
operation, except where: 1—the com- 
against which pressure pressor cylinder jacket cooling water 
agents offer no protection and, there- is considerably below atmospheric 
fore, only in rare cases will a high temperature, or 2—inter-cooling is 
film strength oil be needed insufficient and superheated air 


water separation is desired, as is the 
usual case, the inhibited oil would be 
preferred. If, on the other hand, 
water is actually condensing on the 
cylinder walls, then an emulsifiable 
lubricant is needed and either the 


examined and, third 
the best oil for each type compres- 





As a basis for the evaluation of 
the newer type lubricants, five com- 
mercial oils were chosen, all having 
a viscosity of approximately 300 Say 
bolt Universal sec. at 100°F. These 
five oils are defined below and their 
physical tests are shown in Table 1 
spect In a compressor, 


1_-A straight naphthene oil 
5 af ales most wear is due to contamination 


2.-The same naphthene oil ir 
hibited against rust and oxidation 


extreme 
3-—-The same naphthene oil com 
pounded with 3°, fatty oil 
i-A detergent heavy-duty oil 
5A straight paraffin-base oil 

Having selected the five oils, they 
were next subjected to a gamut of 
physical and chemical tests designed 
to measure characteristics of interest 
from the standpoint of compressor 
lubrication The first consideration 
was of course the most important 
function of a lubricant, namely, to 
reduce friction and prevent wear 
The factors which are of interest in 
this connection are viscosity, evapo- 
ration, film strength and water re- 
action 

It will be noted from ‘Table 2 that 
as would be expected, since all oils 
have the same viscosity at 100°F 
the naphthene oils are less viscous 





Meet the Author 


Kenneth Lee Hollister graduated in mechanical 
engineering from the University of Michigan and in 
1926 joined the Ingersoll-Rand Co He served in 
the diesel engine and compressor departments until 
1929, when he became technical assistant to the 
salesmanager in New York. He joined the Technical 
and Research Division of The Texas Co. in 1932 
where he has specialized in internal combustion en- 
gine fuels and lubricants, and general machinery 
lubrication. He became assistant to the Division 
manager in 1947 
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TABLE 1—Identification Tests 


API Sapon. 
Grav. No. Ash % 
ASTM ASTM ASTM 
Oils D287 D4 PD 482 
Inhibited naphthene 23.1 0.03 0.00 
Straight naphthene 23.1 0.038 0.00 
Compounded naphthene 23.3 6.50 0.01 
Detergent paraffin 7.5 1.60 0.24 
Straight paraffin 29.3 0.03 0.00 


TABLE 2—Wear Factors 


Oils 
Inhibited naphthene 
Straight naphthene 
Compounded naphthene 
Detergent paraffin 
Straight paraffin 


Viscosity 
Saybolt Universal 
sec. at 210° F., 
ASTM D 88 


Evap., Almen 
oz./sq. ft. Value, 
hr. at 250° F. psi 
48 0.020 4,000 
45 0.016 4,000 
45 0.020 5,000 
54 0.006 10,000 
54 0.003 4,000 





reaches the higher stage cylinders. 

The biggest problem met in com- 
pressor lubrication is the operator, 
who, on observing wear, increases 
the amount of oil fed to the com- 
pressor which results in excessive 
carbonization at the discharge 
valves Wear in a compressor is 
usually due to contamination of the 
air and seldom to insufficient lubri- 
cation. Therefore an excess of oil 
should seldom be fed to the compres- 
sor even as a temporary expedient. 

However, even in the best regu- 
lated compressors, carbon may de- 
posit on discharge valves. There- 
fore, conditions under which this car- 
bon forms consideration. 
Table 5 shows the temperatures at 
the discharge valve at various pres- 
sures, and it will be noted that the 
temperatures may vary from 200 to 
500°F. At the discharge valves the 
lubricant therefore lies on a fiat, 
often horizontal, surface exposed to 
high temperatures for a considerable 
length of time. This results in the 
formation of carbon, the amount and 
nature of which depends on the type 
of oil, the compression temperature, 
and the derign of the valve 

In order to select a laboratory test 
which would correlate with the ten- 
dency of the different oils to form 
carbon on the discharge valves, the 
oils were listed as in Table 6, based 
on their service performance. It 
will be noted that neither the oxida- 
tion resistance nor the carbon residue 
tests evaluated the oils in order of 
service rating. Consequently, it was 
necessary to devise a special test in 
which the oil was exposed on a flat 
plate in a thin film for 24 hours at 
various temperatures and the residue 
determined. It will be noted that 
this test, as would be expected, 
checked very well with service ex- 
perience. It also will be noted that 
the carbon-forming tendency also 
varied with the rate of evaporation 

the oils which evaporate quickly 
leave the least carbon. 

It will also be noted, as would be 
expected, that the flash point corre- 
lated with the rate of evaporation 
and the carbon formation. This is of 
interest in connection with air re- 
ceiver fires and, on checking several 
authorities, it was found there was 
general agreement that, to prevent 
such occurrences, an oil having the 
least tendency to form carbon should 
be used, and that flash point should 
not be given consideration, since it is 


deserve 
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a well established fact that flash 
point has no relation to autogenous 
ignition temperature. Incidentally, 
the ASTM autogenous ignition tem- 
perature of the five oils was in each 
case close to 700°F. Table 7 gives 
the thin film residue test on two of 
the oils, from which it will be noted 
that, regardless of temperature, the 
naphthene oil leaves the least resi- 
due. Of interest is the fact that at 
the lower temperatures the deposit 
was wet and soft and at the higher 
temperatures dry and hard. 

The low-temperature characteris- 
tics are of importance, for example, 
in portable air compressors’ and re- 
frigeration machines. In the latter, 
the pour point which determines the 
temperature at which wax may form 
is an important consideration. In 
portable air compressors, the tem- 
perature at which the oil reaches a 
certain viscosity, such as 30,000 Say- 
bolt Universal sec., is the major con- 
sideration, and it will be noted from 
Table 8 that the oils with the higher 
viscosity index have the lower satis- 
factory starting temperature 


Selecting the Lubricant 


Putting the above information to 
practical use, let us first consider the 
conventional single or two-stage air 
compressor. Under normal operating 
conditions, any good grade power 
plant or general industrial oil will 
satisfactorily lubricate the air com- 
pressor. Under special conditions, 
some of which will be enumerated, 
the lubricant must be more carefully 
selected. 

Should carbon deposits form on the 
discharge valve, then either a naph- 
thenic or a detergent oil should be 


selected. Normally, the naphthenic 
oils are superior; however, there are 
designs where the detergent oils have 
proved most satisfactory. Apparent- 
ly, the rate of flow of the oil across 
the discharge valve is the determin- 
ing factor. If the oil lies stagnant, 
a straight naphthenic oil is likely to 
be best. If the oil flows across the 
valve surface, then the detergent ac- 
tion of the heavy-duty oils can be 
used to advantage. If rust protec- 
tion is needed, then the rust and oxi- 
dation inhibited oils should be used 
If condensation of water on the cyl- 
inder walls is causing wear, then 
either the detergent or the com- 
pounded oil is preferred. In the rare 
case where scuffing occurs, the high 
film strength of the detergent oils 
can be used to advantage. Where 
low temperatures are encountered 
the higher viscosity index paraffin 
oils should be selected. If oil-free 
air is needed as in the case of food 
processing or diving operations, then 
a straight mineral nonvolatile paraf- 
fin-base oil of fairly high viscosity 
is needed. 

For high-pressure air compressors 
heavier oils are usually recommend- 
ed, not only because of the increased 
compression pressure but often be- 
cause of the necessity of keeping the 
stuffing box well sealed. Since the 
heavier naphthenic oils are rather 
difficult to manage at atmospheric 
temperatures, where heavy oils are 
required, paraffin-base lubricants are 
generally used. Such oils are also 
preferred because of their greater 
resistance to oxidation, which is more 
prone to occur in high-pressure ma- 
chines where there is a higher con- 
centration of oxygen. Should valve 





TABLE 3—Water Reaction 


Antirust Rating, Cabinet Kating, 
Oils ASTM D 665 


Inhibited naphthene 
Detergent paraffin 
Compounded naphthene 
Straight paraffin 
Straight naphthene 


Humidity 
Emulsifying 
AN-H-31 Tendency 
2 Nonemulsifying 
1 Emulsifiable 
Emulsifiable 
Nonemulsifying 
Nonemulsifying 





TABLE 4—Condition of Air Passing Through 100-Lb. Single-Stage Compressor 


Atmosphere ° 
Beginning of « ym pr¢gssior 
15-Ib. compressor . 

End of compression 
After-cooler at 138° F 
Leaving after-cooler 

End of transmission pipe 
Tool exhaust 


Gage Pressure, Temp., Relative 
deg. Fabr Humidity “% 
65 100 
75 74 
72 12 
485 1 
138 100 
&O 100+ 
65 100 + 
35 43 
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TABLE 5—Air Compressor Discharge 
Temperature 


ression 


Approximate Compression 
(rage Pressure 


Temperature, deg. Pahr 
single-stage Two-stage 


Zi 


310 





TABLE 7—Thin Film Residue Test, 


Typical Results 


Thin Film Residue, per cent 
straight Straight 
Temperature, Naphth , Paraffin 
deg. Fahr ou oi 
1) 4 7 
0 


im 1 


TABLE 6—Carbon Formation Indicators 


F-vaporation, 


Thin Film 
Residue, 
‘) at 350° F. 


OZ. per sq. 
ft. per br. 
at 350° Ff 


Flash Point 
deg. Fahr., 
ASTM D 92 


Oxidation 

Resistance 
Rating 

0.02 1 

0.01 $ 


ASTM D 139 





8—Low-Temperature Characteristics 


Temperature for 30,000 
sSaybolt Universal sec., 
deg. Fahr. Viscosity 

10 


Viscosity 
Index, 
ASTM D 567 


Pour Point, 

deg. Fahr., 

ASTM D 97 
20 





deposits however, the 
thenic should be 
connection, as 
it is 
that 
sure 

Where 
compressed, straight 
should normally be 
with such gases as 
nitrous-oxide, hydrogen, freon, and 
ammonia. Straight mineral oils are 
also used with hydrogen sulfide and 
sulfur dioxide. However, where such 
gases containing sulfur are used, ex- 
treme care must be taken to keep 
the oil dry and avoid entrance of 
water into the system. Compressors 
handling oxygen and chlorine should 
be built so that no lubrication is re- 
quired 

Where petroleum gases are com- 
pressed, there are several factors that 
must be taken into consideration, 
such as the absorption of gas by the 
lubricant. Therefore, normally when 
compressing petroleum gases the oil 
viscosity should be about one grade 
heavier than when compressing air 
If the gas contains liquid petroleum, 
such as entrained gasoline, com- 
pounded oils are often used to resist 
the washing effect. Where unstable 
refinery gases are compressed, the 
detergent oils have been found most 
effective in preventing gum and lac- 
quer deposits Where petroleum 
gases are compressed to high pres- 
sures, steam cylinder oils are recom- 
mended 

Air compressors are used in 
nection with diesel engine applica- 
tions. For the starting air compres- 
sor previous comments apply. For 
the injection air compressor, which 
is usually an integral part of air in- 
jection diesel engines, compounded 
oils are often used. Here the prob- 
lem is the prolongation of the life 
of the intercooler made of copper 
tubes through which the air passes 
at high velocity Rapid erosion of 
these tubes occurs due to the com- 
bination of the high velocity of any 
foreign particles in the air stream 
Compounded oils seem to resist this 


occur, naph- 
used. In this 
indicated in Table 9 
interesting to note the extent 
viscosity increases under pres- 


oils 


gases other than air are 
mineral 
used, at 


earbon dioxide 


oils 


least 


con- 
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erosion, While the detergent oils, on 
the other hand, have a scoring effect 
and tend to shorten the life of the 
inter-cooler tubes 

The third application of air com- 
pressors in diese] engine operation 1s 
in the superchargers or the scaven- 
ger blowers which furnish air direct- 
ly to the engine. These blowers op- 
erate at high and require a 
light oil for bearing lubrication. 
Often the same oil used in the diesel 
engine is applied to the supercharger 
or blower bearings However, in 
most cases, a lighter oil fed from an 
independent lubrication system is 
preferred 

Compressors 


speed 


are, of course, the 
most essential element in refrigera- 
tion systems. With rare exceptions, 
the naphthenic oils having low pour 
points and good water separating 
characteristics are offered. 

Rotary positive displacement com- 
pressors, such as the vane type, re- 
quire heavier oils to seal the rubbing 
surfaces and prevent wear. The hot 
plate effect is absent in these ma- 
chines, and consequently, paraffin 
base oils, often containing rust and 
oxidation inhibitors, are recom- 
mended. 

For centrifugal the only 
lubricant required is for the bearings 
which are usually grease lubricated. 
Only highest quality § antifriction 
bearing lubricants are recommended 
as this has proved to be rather se- 
vere service 

The bearings are the principal ele- 
ments requiring lubrication on the 


blowers 





TABLE 9—Effect of Pressure on Viscos- 
ity of a Typical Heavy Compressor 
Oil* 

say bolt Universal 

Viscosity at 

(eage Pressure 210° F., see. 

psi (Calculated) 
0 100 
», 000 170 
10,000 240 
15.000 810 


* Based on Table 3 of Viseosity of Lubr 
eants Under High Pressure by Hersey and 
Hopkins Mechanical Decemler 
1945, p. 822 
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axial flow and a light 
viscosity rust and oxidation inhibited 
oil is preferred 


compressor 


A vacuum 
compressor 


pump is essentially a 
operating at an intake 
pressure below atmospheric and a 
discharge pressure near atmospheric 
The paraffin base oils are generally 
recommended for vacuum pumps for, 
being least volatile, their consump- 
tion will be lowest. There is also an 
absence of any heat condition which 
would require the naphthenic type 
oils For high-vacuum pumps, the 
oil should be most carefully selected, 
a narrow cut paraffin stock be- 
ing required. In many applications 
a considerable amount of water en- 
ters at the vacuum pump intake and 
at the same time the amount of oil 
leaving the vacuum pump at the dis- 
charge valve is considerable. This 
mixture of oil and water is usually 
removed from the air by a separator 
which is an integral part of the vacu- 
um pump. From this separator, the 
water is drained off and the oil is 
returned to the compressor lubrica- 
tion system. It is, therefore, highly 
important that the oil have good 
water-separating characteristics 
Where the vacuum pump is handling 
air or other gases containing foreign 
matter, as in the case in pigment in- 
dustries, detergent oils have proved 
satisfactory in preventing deposit 
formation 

Considerable care should be used 
in selecting a lubricant for a com- 
pressor. However, the problems in- 
volved are well recognized and their 
solutions well known. If the lubri- 
cation recommendations of a quali- 
fied lubrication engineer are followed 
satisfactory performance will be as- 
sured. 
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FIG. 1 — ACID CORROSION STOPPED 


ADGETEERING 


CORROSION PROBLEM SOLVED 


PROBLEM: To prevent the leakage of acid bearing 
materials from acid treating units through refrigeration 
coolers or exchangers 

CONDITIONS: One specific unit handling HCL in the 
vapor state, the acid leakage was into the propane re- 
frigerant This caused rapid corrosion of the propane 
compressors 

SOLUTION: (See Fig. 1) A conductivity recorder was 
chosen as a means of detecting leakage immediately. The 
cell was made up using a glass container (an old vapor 
proof light fixture bowl) half-filled with distilled water 
A sample tube running to near the bottom of this con- 
tainer brings in a very small bleed from the exchanger 
propane outlet line The conductivity cell is immersed in 
the distilled water and connected to the recorder. Any 
leakage of acid into the propane causes the water to be- 
ome more conductive immediately, and shows on the 
recorder. The recorder is equipped with an alarm switch 
This one installation is credited with saving thousands of 
jollars in repairs 


With Process Control Instruments 


Gadget making has been developed to an especially 
fine art by petroleum processing men, and particularly 
by instrument men. The best instrument men today are 
born “Rube Goldberg” tinkerers. Some of their brain- 
children take the form of complex home-made contraptions 
assembled from scrap material around the plant. Others 
represent relatively simple shop-built accessories, unusual 
applications for standard commercial equipment, and 
slight modifications of standard equipment to fill new uses. 
Some examples of this latter type of gadgeteering are 
presented on these pages. 


They have been taken from a paper entitled “Gadget- 
eering” by J. M. Jones, Jr., foreman, instrument depart- 
ment, The Texas Co., Port Arthur, Texas, and delivered at 
the Fourth Annual Short Course on Instrumentation for 
the Process Industries at Texas A&M College, in October, 
1949. The complete paper by Mr. Jones, as well as others 
from the short course, have been given limited distribution 
in Texas A&M's Bulletin No. 120, published recently. This 
material on gadgeteering has been made available to 
PETROLEUM PROCESSING through the courtesy of the 
author and Texas A&M College. 


CONTROL OF CRACKING UNIT BLOWERS 


PROBLEM: To regulate the speed of turbine-driven 
blowers furnishing carrier air in catalytic cracking units 

CONDITIONS: Normally, the control consisted of an 
orifice and flow controller in the air line controlling the 
steam flow to the turbine. The turbine also was equipped 
with a circulating oil governor which was set up to pre- 
vent overspeeding of the turbo-blower in case anything 
went wrong with the flow control, This governor consisted 
of a gear or vane-type oil pump driven from the turbine 
shaft, which took suction on an oil sump and forced this 
oil under the piston which actuated the steam governor 
valve. An adjustable orifice in a by-pas, from the pump 
discharge to the sump was set by hand to give whatever 
maximum speed was desired. Since the turbine normally 
operated at a speed slightly below the speed for which the 
governor was set, the governor had a tendency to foul 
up and not operate when called upon to do so 
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SOLUTION: (No drawing) The manually adjustable 
orifice in the governor oil system was replaced with a 
small diaphragm control valve with needle seated trim. An 
adjustable stop was installed on the diaphragm case to 
limit the travel of the stem. The flow controller then 
was disconnected from the steam valve and connected to 
this valve. In setting up the control system, the stop 
on top of the diaphragm valve was screwed pretty well 
down and the turbine started, With no air pressure on 
the diaphragm the stop then was backed out until the 
turbine reached its maximum safe operating speed. The 
flow control then was cut in and it operated the turbo- 
blower to maintain the desired flow by varying the posi- 
tion of the diaphragm-operated governor oil by-pass valve 
This method gives very satisfactory performance and is 
used on turbines with this type governor in preference to 
other methods of control 
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FIG. 4— ELECTRONIC FOAM ALARM 
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PIPE STILL CONTROL 


PROBLEM: To obtain closer control of pressure and 
temperature on a pipe still-atmospheric tower. 

CONDITIONS: Pressure controller has its valve on gas 
separator drum gas outlet with pressure tap in top of 
drum. Control vaive is large with large capacity dia- 
phragm. Thermocouple in tower top section controls re- 
flux flow back to tower. After unit was started, it was 
impossible to hold temperature or pressure. As one 
would swing, other would follow. Analysis showed chief 
cause was time lags due to transmission and capacity 
lags on the large diaphragm chamber. 


SOLUTION: (See Fig. 2) A remote set controller wag 
installed at the gas outlet valve, with the pressure trans- 
mitter connected to this controller and also the original 
controller at the main panel, Output from the panel in- 
strument was tied into the remote set. Panel instrument 
then served as a remote set unit and could have been 
replaced by a Moore or Taylor remote set device. A 
pressure record was desired, however, so the existing in- 
stallation was retained. Next, a 1-to-l air relay was put 
in between the valve positioner and the diaphragm. Large 
ports in the relay practically eliminated diaphragm lags 


pH OF WASTE WATER 


PROBLEM: To obtain longer service life from a waste 
water sampling pump 


CONDITIONS: A pH recorder was being used on refin- 
ery effluent water. Water entered a suction pit where it 
was picked up by large, low head centrifugal pumps and 
discharged through a siphon-type discharge line. Becaust 
of this type discharge, there was not enough head to lift 
the water into the electrode housing, thus requiring a 
small sampling pump. Due to wide changes from acid to 
caustic waters, no pump stood up because of the high 
turbulence in a rotary or a centrifugal 

SOLUTION: (See Fig. 3) A freak pump was made using 
an old Foxboro diaphragm head from a motor valve, in- 
stalling a reservoir on it with inlet and outlet check 
valves, and actuating the device by mounting a Fisher 
779K level pilot driven by a cam on an old Brown record- 
ing potentiometer motor. The motor turned the cam at 
16 to 17 rpm, and the pump made a like number of 
strokes minute 


FOAMING ALARM 


PROBLEM: To sound an alarm should any one of a 
number of process kettles start foaming 


CONDITIONS: Due to number of kettles and space 
limitations for mounting instruments, separate alarms 
would have required excessive equipment and been expen- 
sive to install. Investigation revealed that if a thermo- 
couple were installed above normal liquid level in the 
kettle, any foaming would immerse the T/C and show an 
immediate temperature increase 


SOLUTION: (See Fig. 4) T/C’s in each kettle, about one 
foot above normal liquid level, were connected to an 8- 
point L&N Speedomax electronic temperature recorder 
A high temperature alarm switch, set to operate at any 
rise above a predetermined point, was installed in the 
Speedomax, A relay was wired into the 115-volt circuit 
of the instrument, arranged so that when the switch op- 
erated, the chart and switching motor stopped and the 
alarm sounded. Since the switching motor was stopped 
but the electronic temperature instrument and pen drive 
were still active, kettle temperature indication con- 
tinued. When this temperature dropped below the alarm 
point again, the instrument returned to normal operation 
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GASOMETER SAFETY CONTROL 


PROBLEM: To record the height of the floating bell in 
a flue-gas gasometer and to protect gasometer seal 
against blowing 


CONDITIONS: Flue-gas generator operates continuous- 
ly. A limited amount of flue gas is returned to gasometer! 
from other sources, Gasometer in a hazardous area, 
making air operation desirable 

SOLUTION: (See Fig. 5) A differential drum of pipe 
and boiler plate is mounted near the bottom of the gasom- 
eter Cable connects the larger drum to the gasometer 
bell via pulleys at top of framework. Another cable on the 
smaller drum is counterweighted. A floating nut on fine 
thread at end of drum axle operates—by bell crank—a 
Mason Neilan 93D liquid level pilot connected to a re- 
cording pressure gage in the control room. To prevent 
overfilling the gasometer, a normally closed diaphragm 
valve is installed in the supply line from the generator 
and a normally open valve in a line to the atmosphere 
A Taylor 88S52 3-way pilot valve is connected to the 
output of the 93D pilot. As gasometer nears maximum 
capacity, supply valve closes and vent valve opens 
Another 3-way pilot, also tied in to the 93D, is adjusted to 
sound an alarm in the control roon 


COMPRESSOR CONTROL 


PROBLEM: To provide a safety shut-off for an am- 


monia compressor, 


CONDITIONS: A steam-driven compressor, with intake 
on a suction trap, was to be shut down by a level control- 
ler in the trap if liquid ammonia rose to a level where it 
might carry over Through a specification error, the 
compressor steam end was good for only 125 psi, Steam 
supply was 150 psi 

SOLUTION: (See Fig. 6) A pressure-reducing valve 
could have been used, but the compressor already had a 
diaphragm valve. Therefore, a pressure controller was in 
stalled with its tap between the diaphragm valve and 
the steam inlet. Pressure controller air supply was piped 
through a three-way pilot valve. The level controller op- 
erated the pilot, and the pressure controller operated the 
diaphragm valv« The pressure controller then supplied 
steam at 120 psi. If liquid level rises, the pilot cuts off 
supply air to the pressure controller, closing the «dia- 
phragm valve to shut down the compressor 


CAN FILLER LEVEL CONTROL 


PROBLEM: To maintain a safe liquid level in the reser- 
voir a Sprague-Sells one-quart can filler on a can 


CONDITIONS: Oil flowed from an overhead tank to the 
eservoir through a lever-operated gate valve operated 
manual by the employs The machine shut off automa 
ically if it ran out of cans or if a faulty can jammed the 
filler itself or the sealing equipment. The employe then 
had to shut off oil flow quickly to avoid a spill. In ad- 
dition, he had to spend a great deal of time maintaining 
correct level in the reservoir The reservoir revolved 


making level measurement a problem 


SOLUTION: (S« Fig. 7) A displacement-type level 
controller was suspended so the displacer was inside the 
reservoir. A stilling sleeve around the float prevented 
its being buffeted about. A diaphragm valve was put in 
the oil line. In addition, a specia] air manifold was ar- 
ranged so that the normally closed valve could be opened 
manually for draining the flushing the machine 
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“ODD JOBS” FOR THREE-WAY PILOT VALVES 


An interesting little gadget that has a number of uses 


operation when operating air is applied, supply air 
and, by very slight alterations, can be applied to other 


passes through ports A and C to inflate the diaphragm of 
uses is the No. 88551 or 88552 three-way pilot valve of Valve No. 1 


and at the same time diaphragm of Valve 
Taylor Instrument Cos The two models are 


identical No. 2 vents through ports C and A 

n construction except that the 51 operates at a fixed In Fig. 10 is used to operate two valves 
initiating pressure while the 52 may be adjusted to op In this scheme a leak must be installed on each of the 
erate at any pressure from 1 to 25 psi. Some typical “odd 
obs” follow 


a single 88S51 


valves 

Fig. 11 shows two 88852 pilots in a sequential hook-up 
so that two diaphragm valves may be operated in sé 
S quence from a single source of operating pressure 
applied, supply air passes through ports A and C to oy Another application of adjustable pilots is shown in 
erate the diaphragm valve When operating air is t Fig. 12 Two of the 88S52 valves are used with twi 


noved, the diagram valve vents through ports C and B liaphragm valves and two operating 


Fig. 9 shows a selector device where two of the 88S51 
(fixed initiating pressure) valves are 


In Fig. 8, the three-way pilot valve has been hooked uy 
as a volume amplifier When operating air pressure 


sources so either 
ne may be operated first while the other is locked out 
used to accomplish Or, as indicated in Fig. 13, the pilot 
the inflation of one diaphragm valve and the deflation of lock 
another, using the same source of operating air. In 


is used to inter- 
two diaphragm valves so the second cannot open 
until the first has opened 
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MOTOR FUEL 


Effect of Volatility on Evaporation 
Loss in Fuel Tank and Carburetor 


Of the various factors of engine performance affected by motor fuel 


volatility, three are likely to be influenced by the trend toward fuels of high- 


er vapor pressure and higher 90% point; vapor lock, fuel tank and carbure- 


tor evaporation losses, and warm-up. Modest increases can be made in the 


vapor pressure of gasolines in spring, fall and winter, with a sufficient margin 


of safety from vapor lock. 


New data is presented showing the significance 


of evaporation losses in postwar cars, which could be minimized by specific 


engine and fuel system design changes. 


From a Report* 
By W. M. HOLADAY 
and D. P. HEATH 
Socony-Vacuum Laboratories 


Enc anti-knock quality of mo- 
tor fuels, which affects only 
detonation and pre-ignition, volatility 
influences a number of criteria of 
engine performance. These are listed 
as follows under the fuel volatility 
parameter by which they are pr 
marily affected 
INITIAL VOLATILITY 
Vapor Lock 
Starting 
Evaporation Loss 
AVERAGE VOLATILITY 
Warm-up 
Stalling 
Acceleration 
FINAL VOLATILITY 
Fuel Economy 
Crankcase Oil Dilution 
Engine Cleanliness 
1—Vapor Lock: While for normal 
commercial purposes Reid Vapor 
Pressure is taken as the sole criterion 
indicating the tendency of a fuel to 
vapor lock, for research and engi- 
neering purposes a more representa- 
tive criterion is required. In meet- 
ing the liquid requirement of mod- 
ern passenger car engines, the pump 
is capable at any time of pumping 
30 to 50 volumes of vapor in addition 
to the liquid. Obviously, then, some 
measure of conditions required for 
a fuel to form 30 to 50 volumes of 
vapor per volume of liquid would be 
a good criterion of vapor locking 
tendency 
The Reid Vapor Pressure method 
does not provide the proper criterion 
because it measures the vapor pres- 
sure of a fuel under conditions where 
there are only four times as much 
* Abstracted from paper Motor Fuel V 
tility Trends’’, by W. M. Holaday and 
Heatt Socony-Vacuum Laboratories 
sented at Annual Meeting, Society of to- 
motive Engineers, Detroit, Jan. 8-12, 1951 
The portior f laday-Heath paper 
dealing witt future end n the volatility 


of motor fuels was published in the February 
PETROLEUM PROCESSING 
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vapor as liquid. Consequently, a cor- 
relation for estimating the tempera- 
ture at which a fuel will form 45 
volumes of vapor and one of liquid 
under atmospheric pressure in a 
closed system was developed by Ald- 
rich, Barber and Robertson This 
correlation utilizes both the RVP and 
the ASTM distillation curve of the 
fuel. 

Limited data from surveys of the 
vapor-locking characteristics of post- 
war cars indicates that the early 
models did not have the 
same factor of safety from vapor 
locking as prewar cars. Later model 
postwar cars have been more severe- 
ly streamlined, and have had a gen- 
eral tendency toward higher under- 
hood temperatures and, consequently, 
increased vapor locking tendencies 

Available data shows that, with 
present gasolines, the margin of safe 
ty from vapor lock is smallest in 
summer and largest in winter. This 
condition indicates that, where re- 
fining operations permit, modest in- 


postwar 


4 6 ry 
TRUE VAPOR PRESSURE PSI 
FIG. 1—Evaporation losses from pas- 
senger car gasoline tanks 


ases can be made in vapor pres 
ires in spring, fall and winter sea 
ms. In addition, a reduction in the 
tendency of vapor 
lock would aid in the conservation of 


automobiles to 


our petroleum resources 
2__Starting: Fuel volatility is of 
secondary importance in engine start- 
ing. Correlations relating the tem- 
perature of the 10°, evaporated point 
and the slope of the curve at the 
10°, point of the ASTM distillation 
to the lowest temperature for satis- 
factory starting, and for 
starting for engines in good mechan- 
ical condition are given in the CRC 
Handbook These relationships in- 
dicate that with modern gasolines 
of winter volatility, satisfactory start 
ing can be obtained at temperatures 
of 10° F. to 15° F. and that 
starting is possible at 20° F. to 
35° F 


possible 


Evaporation Loss Tests 


3——Evaporation Loss: Availabk 
lata on the two sources of fuel 
evaporation loss in passenger cars, 
fuel tank and carburetor, were re- 
viewed by Apjohn and Heath in 
1948. The lack of reliable informa- 
tion on modern automobiles led to 
an extensive research program by 
Socony-Vacuum Laboratories to eval- 
uate these losses from postwar mod- 
el cars. 

The gasoline tank evaporation loss 
test was conducted under carefully 
controlled conditions in summer and 
winter driving, using 15 postwar 
model cars representing five of the 
most popular makes. Results of the 
tests are shown in Fig, 1 as a func- 
tion of the true vapor pressure of 
the fuel. True vapor pressure is de- 
termined from the average ambient 
air temperature and the RVP of the 
fuel, correlations for its calculation 
being given in the CRC Handbook(2 
and by Maxwell.‘') Evaporation loss- 
es from the fuel tank are shown to 
be of the order of 2 to 5 gals. per 
year. The average year-round true 
vapor pressure is about 5 psi. when 
using summer gasolines of 8-9 psi 
RVP and 12-13 psi. with winter gas- 
olines. At this true vapor pressure, 
the fuel tank evaporation loss would 
average 2.7 gals. per year if the 
tank were kept half full and 4.2 gals 
per year if one-quarter full. 

“While the magnitude of these 
appear insignificant when 
evaluated on a car-per-year basis,” 
the paper states, “even these small 
losses total 2,500,000 bbls. of gaso- 
line per year lost from the fuel tanks 
(one-half full) of passenger cars. 


losses 
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These evaporation losses of course 
will increase if higher vapor pres- 
sure fuels are marketed. The losses 
could be practically eliminated by 
the use of a pressure type gasoline 
tank and cap which would not vent 
vapor from the tank below 6 in. of 
mercury, gage pressure.” 

The carburetor evaporation loss 
tests were made on four late model 
cars, including two of the most popu- 
lar makes. The carburetors were mod- 
ified so that all vapor vented from 
the bowl could be measured by pass- 
ing through a charcoal adsorber. A 
consistent relationship was shown be- 
tween the true vapor pressure of the 
fuel in the carburetor bowl and the 
per cent of fuel vented, as given in 
Fig. 2 

In order to make the correlation 
in Fig. 2 more useful, a study of 
carburetor bowl fuel temperatures 
was made including a number of cars 
and representative of city and cross 
country driving under both summer 
and winter weather conditions. The 
average carburetor bowl fuel tem- 
perature was found to be approxi- 
mately 35° F. above ambient air 
temperature. With average motor 
gasoline, this increase in fuel tem- 
perature will cause a loss at the 
carburetor of about 0.3 vol.©%, which 
for the average motorist amounts to 
about 2 gals. per year (1,900,000 
bbls. per year for all passenger cars). 

“As would be expected from Fig 
2”, stated the paper, “carburetor 
losses increase rapidly with increas- 
ing carburetor bow] temperature. In 
the case mentioned, an average tem- 
perature differential of 50° F. would 
have resulted in a loss per car of 
6.5 gals. per year (6,000,000 bbls. for 
all passenger cars) and an average 
temperature differential of 65° F. an 
average loss of 27 gals. per year (25,- 
000,000 bbls. for all passenger cars).” 

4—Warm-up: While average vola- 
tility is the main fuel parameter af- 
fecting warm-up, both initial volatili- 
ty and final volatility have minor 
influences on warm-up performance. 
A correlation was developed in the 
Socony-Vacuum Laboratories relating 
the 10, 50, and 90° evaporated tem- 
peratures of the ASTM distillation 
and the atmospheric temperatures to 
the miles required to obtain warmed- 
up performance. Several warm-up 
test programs conducted with post- 
war passenger cars have confirmed 
the validity of this relationship. It 
was reported. 

5—Stalling: While engine stalling 
is usually the result of carburetor or 
ignition system malfunctioning, it 
can also be caused by fuels of high 
average volatility, either during the 
warm-up period or after the engine 
is completely warmed-up 

To test customer reaction to fuels 
of different volatility, the Socony- 
Vacuum Laboratories conducted a 
test in which 27 cars, mostly post- 
war models, were operated alter- 
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FIG. 2—Effect of vapor pressure upon 
carburetor evaporation losses 


nately on fuels of widely different 
volatility, as shown below 
High Vol. Avg. Vol 
Fuel 4 
Reid Vapor Pressure, ; 1 8.8 
ASTM Distillation, * F 

10% Evaporated 29 134 

nO Evaporated 22 

90% Evaporated 212 320 

When operating on the high vola- 
tility fuel, 21 of the 27 cars expe- 
rienced operating difficulties asso- 
ciated with fuel volatility, practically 
all the complaints being of stalling 
under idling conditions. The most 
prevalent time of stalling was before 
the engine was thoroughly warmed 
up. None of the 27 cars experienced 
this difficulty when operating on the 
fuel of average volatility. 

“Although very few data have been 
published on this problem”, stated the 
paper, “it is believed to be associated 
with ice formation in the carburetor 
throat. Extremely volatile fuels evap- 
orate rapidly in the carburetor throat. 
This rapid evaporation creates a re- 
frigerating effect which, under the 
proper atmocpheric conditions, will 
freeze out some of the moisture in 
the intake air. If this ice collects on 
the wall and covers the idle bleed 
hole, the engine will stall when the 
throttle is closed. In extreme cases, 
the ice formation can restrict the air 
flow sufficiently to cause a serious 
power loss.” 

The volatility limits for incipient 
stalling difficulties have not been es- 
tablished, it was stated, and it is dif- 
ficult to estimate whether stalling 
will become of more importance as 
the result of engine design changes 
to be expected in the near future. The 
trend toward colder intake manifolds 
to obtain better volumetric efficiency 
and mechanical octane numbers may 
tend to accentuate stalling 

6—Acceleration: The influence of 
motor fuel volatility on passenger car 
acceleration is of minor importance 


After warm-up, acceleration can be 
shown to be related to average vola- 
tility. With fuels covering the entire 
range of commercial volatilities, dif- 
ferences in acceleration are difficult 
to measure in a carefully controlled 
test; consequently, they are practi- 
cally impossible for the customer to 
detect. 
7j—Fuel Economy: This is influ- 
enced only slightly by fuel volatility 
The heat content is a function of the 
specific gravity of the fuel, which 
to a degree is controlled by the final 
volatility of the fuel. The heavier, 
less volatile fuel tends to give better 
fuel economy. However, the possible 
difference in fuel economy between 
the extremes of commercially avail- 
able motor gasoline is of the order 
of 5 to 6%. 
8—Crankcase Oil Dilution: As final 
volatility of the fuel decreases, crank- 
case oil dilution increases as meas- 
ured by the ASTM dilution test. The 
increase is not uniform for all ve- 
hicles, as the amount is affected 
greatly by engine characteristics, en- 
gine maintenance, operating condi- 
tions and atmospheric temperatures 
Tests made in Socony-Vacuum Lab- 
oratories on over 1700 samples of 
used oil collected over 24% years 
showed the average dilution increased 
from about 1.2% in summer to 3% 
in winter. Information on the effect 
of fuel volatility on dilution obtained 
on a number of passenger cars and 
trucks indicated that an increase of 
50° F. in the 90% point would in- 
crease the average dilution to about 
3% in summer and 7.5% in winter 
No adverse effects of dilution were 
noted in road tests of both prewar 
and postwar models, even in cases 
where the dilution had been high 
from the use of heavier fuels. 
9—Engine Cleanliness: Both ther- 
mally and catalytically cracked fuels 
having 90° points in excess of 330 
F. can be shown to have an adverse 
effect on engine cleanliness, if they 
are tested untreated. However, given 
the usual refinery finishing treat- 
ment, the deposit forming tendencies 
are effectively reduced 
In door-to-door delivery trucks, ex- 
tremely low temperature sludge and 
lacquer deposits have been encoun- 
tered as a result of excessively low 
engine operating temperatures and 
lack of adequate crankcase ventila- 
tion. Here fuel volatility may be one 
of the factors influencing the extent 
of deposits formed 
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Westward Across Canada...with B-A! 








Through its Canadian affiliate, Kellogg undertook for The 
British American Oil Company, Ltd., in 1947... a major mod- 
ernization of B-A’s Montreal East Refinery, aimed at increasing 


throughput by 100% and raising the quality of the final product. 


The first combination topping and decarbonizing 
unit and the first integrated Fluid catalytic cracker and cat 


poly unit were designed for this project. 


At about the same time, Canadian Kellogg moved 


further west to design and construct a deasphalting unit for 


B-A's Clarkson Refinery. 


And now, on the approaches to Canada's great, new 
western oil fields, Canadian Kellogg is constructing—at Edmon- 
ton, Alberta—a complete new refinery including Fluid catalytic 





cracking for this outstanding Canadian refiner. 


THE M. W. Kezztoce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 
for fifty years an integral part of processing history : 


JERSEY CITY LOS ANGELES TULSA TORONTO LONDON 





This year is Kelloge’s fiftieth of service to im 
dustry. At this time naturally, as a group of men 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 


nostal gically. We can remember the chimney stacks 





“Ally of Process Development ”’ 


The first of these camera ™ portraits” of M.W 
Kellogg today, which appeared last month in this 
publication pointe d up the complete ness of the 
Kellogg organization working in the laboratory 
phases of applied chemical research and process de- 
velopment 

This month, some aspects of Kellogg's com 
pletely integrated Metallurgical Engineering Divi- 
sion are high-lighted to indicate the vital role they 
play in the advancement of processing, engineer- 


ing and fabrication 


] PARALLELING KELLOGG 'S ¢ 
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we built in 190] the first crude vessels for oil industry today. For that reason, we are present 
refiners in the ‘teens our first combination unit ing this series of monthly camera studies which 

the forty-odd Fluid cat crackers built in these document our belief that a truly integrated o 
years. But, after all, The M. Wt Kellogg Com ganization can better serve industry to achieve 


pany is only a factor as it is able to serve greater earning power. This is No. 2 in the series 
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NEXT MONTH 


in the third in this series of camera studies of M. W’. Kellogg today you will glimpse 


a few of the many development projects which utilize the results of these metallurgical studic 








Large and small vessels for handling unusual corrosives 

g g 
in high and low temperature operations 
are the 


extremes 
high vacuum to high pressure—these 


vessels that refiners time after time “earmark” for Kellogg, because 


Kelloge fabricated vessels measure up u hen the going is tough 


Continuing Study of be Shop Loyout Craftsmen Extensive Facilities from 
are f experienced t 
havior of metals ur 
stress at high 2 


ending of plate t 
ation 
Pressure Vessels 


r dosition 
Vocuum Vessels eee : I t : ow ee we 
Fractionating Columns 
Drums and Shells 
Heat Exchangers 
Process Piping 
Hi-pressure —Hi-temp 
Power Piping 
Bends and Headers 
Giant One-Piece Bends 
Forged and 
Welded Fittings 
Radial Brick Chimneys 


The M. W. Kellogg Com pa ny (A Subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 





Practical Tips 


PLANT PRACTICES and Ideas for 


Improving Operations 


Less Time and Metal in Improved Strip Lining 


I ESS time for installation and 
4 lower weld metal requirements = . 
~ r > . . ae 

are advantages cited by Globe Oil & F ae 

Refining Co., Lemont, Illinois, for an . BASE METAL 
improved method of applying alloy y i 
strip lining to process vessels devel- 
oped in their refinery. 

The new method, shown at the 
right in Fig. 1, consists of overlap- _STRIP 
ping the individual] plates compris- : — <.. eons, 
ing the lining. It replaces the pre- 
vious method, shown at the left above, = L cen aad 
in which plates were laid flat on the ; : 
vessel wall and then welded by the : NEW METHOD 
conventional three-bead technique 
The new method requires one less OLD METHOD —n 
bead per plate, thus saving time 
and electrodes. The lap, exaggerated 
in the drawing to show detail, usual- FIG. 1—OVERLAPPING TECHNIQUE reduces weld metal requirements by using 


ly is kept within the range of % only two beads for attaching strip lining to vessel interiors 
to 3/16 in 


Another important advantage of 
the new method is in increased re- ed in the cross sectional views. With with the new, an average of half the 
sistance to corrosion, Globe engineers the previous method, all exposed weld weld metal is concealed beneath the 
state. This is more clearly indicat- metal also contacts the base metal: plate and therefore is not exposed 








OLD METHOD 
































Multiple Insulation Technique Provides A Seas oe es 


application of mineral woo] in- 
° ° ° sulation in a Niagara Falls chemical 
Multiple Protection for Process Lines plant is serving simultaneously to 
guard against freezing and prevent 
overheating in process lines and to 
control heat loss from a steam line. 
ASPHALTIC ROOFING-FELT The practice is equally adaptable to 
(LAPPED 3 INCHES AGAINST petroleum refinery process lines 
WEATHER AND WIRED IN Generally when the contents of an 
a PLAGE OVER MESH ) outdoor process line must be kept 
; from freezing, a steam line is run 
hoy aie 4 vat aye eBtrs . parallel to it, and the two lines are 
~y - “as 3 : ee insulated within one insulation cover- 
P ing The steam heats the process 
fluid, the insulation provides protec- 
tion from extreme temperature varia- 
tions due to weather, and freezing 
during the winter is eliminated 
However, when Stauffer Chemical 
Co. planned to apply this technique 
and make use of a 340° F. steam 
line, it was found that the steam 
would overheat the process lines 
in this case, one carrying caustic soda 
JOINT SEGURED WITH #16 WIRE MESH Se ee 
GAGE GALVANIZED WIRE The solution as worked out was to 
insulate the steam line to a thickness 
which would permit escape of only 
enough heat to prevent freezing of 
lines the caustic soda and of moisture in 


























FIG. 2—Insulation-within-insulation gives two-way protection of outdoor process 
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LETTER! 
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SHERWIN- 
WILLIAMS | 


PETROLEUM | 
FINLSHES 


KROMIK 
METAL PRIMER 


INDUSTRY'S FIRST CHOICE 


PROTECTIVE PRIMING COAT FOR 


TANKS 


STRUCTURAL STEEL 


RIGS 
PUMPS 
ALL INTERIOR OR EXTERIOR 
STEEL SURFACES 


RED LEAD AND OIL 
32 MONTHS EXPOSURE 
MIAMI, FLORIDA 


.¥ Ps mt 


SW KROMIK PRIMER 
32 MONTHS EXPOSURE 
MIAMI, FLORIDA 








SHERWIN-WILLIAMS 


‘> BA EACWEVEE EAR UF Ct a% A 


a 


with FOUR protective Sieemena 
longer-lasting, lower-cost protection 


Red lead alone provides protection as a primer—but red lead 
combined with three other active protective agents provides even 
tougher, longer-lasting, lower-cost protection! 

That's why Sherwin-Williams KROMIK Primer offers greater 
resistance to moisture, rust and corrosion for tanks or any metal 
structures, as the exposure test panels above prove. Zinc chromate 
inhibits corrosion . . . zinc oxide adds strength and hardness to 
the film ... red lead fortifies the water and corrosion resistance 

. iron oxide adds protection against sunlight and greater cover- 
ing power. Application difficulties, excessive weight and high 
costs of heavy red leads are avoided. 

S-W KROMIK Primer is just one of a complete line of 
Sherwin-Williams Maintenance Finishes engineered and proved 
for petroleum industry service. Ask for them—specify them— 
through your S-W representative, or write The Sherwin-Williams 
Co., Transportation Division, Cleveland 1, Ohio. 


° 


MAINTENANCE FINISHES FOR THE PETROLEUM INDUSTRY 


(To obtain more data on adi 


ertised products see page 312) 


PETROLEUM PROCESSING, March, 1951 








Plant Practices 





the compressed ai! Then the three tightly butted together and securely wooden form has been used it is 
pipes were encased in an overall held in place by metal bands. usually not salvaged anyway 

covering of mineral wool, protecting 
the process lines both from freezing 
and overheating. Further, the steam 
line was sufficiently insulated by the 
jouble layer to prevent heat from 
wasting to the atmosphere Sum- 


Second, mineral wool blankets, The new metal forms as used for 
sandwiched between facings of wire pump foundations, are of course a 
mesh, are cut and shaped around the trifle more complex than those used 
three pipelines The blankets are for structural columns however, Balti- 
then wired in place with 16-gauge more personne] have found that even 
galvanized wir Abutting ends and this type of foundation can be great- 
dges of the blankets are tightly ly simplified by standardizing dimen- 
laced together with 16-gauge gal- sions and the like 
vanized wire woven into the mesh 

The meth is illustrated 1 the coverings To complete the outdoor 
cross-section irawing in Fig. 2 installation, asphaltic roofing felt is Finger Brake Saves Wear 
First, after removal of extraneous wrapped around the entire surfac¢ e 
material such as grease and dust lapped three inches, and bound on ap- On Tank Gagers Hands 
from the pipelines, one-inch molded proximately 6-inch centers by gal- 
sectional pipe insulation is applied vanized wires wrapped around the A SIMPLE little gadget which 
over the entire surface of the two- flet and tightly secured.—The Indus- saves wear and tear on a tank 
inch steam pipe with the sections trial Mineral Wool Institute gager’s thumb has been worked out 

by maintenance personnel at Socony- 

Vacuum Oil Co.’s Olean, N,_ Y., re- 

. — finery. It consists merely of a brake 

Concrete Construction More Efficient made of a strip of steel, copper, 
° brass, or anything handy. Fastened 
Using Metal Instead of Wooden Forms to the outer end of the gage tape 
holder, it curves around the reel and 


: ; provides an easy thumb-operated 
NCREASED efficiency in _ con- before pouring the concrete so as to brake 


structing pump foundations and facilitate removal later of the sheet The 
concrete column supports at the Esso metal forms older 
Standard Oil Co Zaltimore refinery Two distinct advantages of the 
has been effected through the use of method are as follows: 1) Far less 
standard sheet metal forms in place time is required to assemble the met- 


mertime verheating of the process 
lines was also prevented by this tech- 
nique 


device is especially helpful on 
* tapes which have been repaired 
by piecing short lengths together, In 
such cases, the points of repair were 
particularly rough on the gager 
of the previously used wooden form. al forms as compared with building thumb if he tried to control the rota- 
The building trades department wooden forms, and 2) once the tion of the reel by direct contact 

found that most pump foundations : 

and practically al] structural columns 
could be covered with a set of four 
standard metal forms. For exampk 
structural columns are all either 16 
or 20 inches square. In both cases 
pumps or structural columns—a light 


gage sheet metal is used and is / “ge = > 
formed in two halves. The halves ¢ : 


ure bolted together at diagonally op- 


posite corners. It was found" neces- j 
sary to grease the surfaces lightly \ 


CASH for Your Ideas! ‘< FOR TEMPERATURE INDICATION 


Want cold, hard cash for 


rs 








your own maintenance ideas? Auto-Lite Thermometers are designed to give you the broad- 

They're valuable today, what 4 est selection for your needs: Priced low and precision-made 

with materials and equipment for accuracy, these instruments point the way to tempera- 

growing hard to get, deliveries ture scat and help to prevent spoilage. Write for catalog 

becoming longer, and “home- 2 showing the many styles and types of Auto-Lite Thermom- 
( eters that are available. 





grown ideas more helpful 2 
PETROLEUM PROCESSING will pay | FOR APPLICATIONS IN 

you for your ideas, if accepted 7 NATURAL GASOLINE & CYCLING PLANTS, PUMPING 
: : . spa igs STATIONS, REFINE 

for publication, at our regular / sanaean 
RPO Agere os higher if your Illustrated, at top: Model G Indicating Thermometer, flush 
t mounting type with capillary tubing for remote reading. 
Priced from $18. At bottom: Model V Thermometer vapor 
So look around the shop or pressure type). Rigid stem for direct mounting. Priced from 
$10.25 


idea is a really hot one 


processing units and then send 


your stuff in to us, along with THE ELECTRIC AUTO-LITE COMPANY 

Grenvings, photographs, tabies, INSTRUMENT AND GAUGE DIVISION, DEPT. O-8 

and graphs. Send your contribu- TOLEDO 1, OHIO 

tions to NEW YORK + CHICAGO + SARNIA, GNTARIO 
Plant Practices Editor 
PETROLEUM PROCESSING 


"“Gaeaierat aaa INDICATING & RECORDING THERMOMETERS 
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For New ©,144//,¢,[ 9 & with Laboratory Apparatus ' 


Specipy 


— more precise, more certain — 





PRECISION-Saybolt Viscometer (A.S.T.M. D88) PRECISION Front-View Distillation Units (A.S.T.M. 
gives greater accuracy by permitting full concentration D86; 158; 216; 850) permit greater accuracy by 
by operator, freed from concern over “mechanics”; ending old-time difficulty in seeing both thermometer 
control to 0.05°F. Stainless steel exterior, fire-safe, and graduate at once, plus finger-tip heat control. 
continuous duty. Other models for different types Also save half the width, permitting multiple-unit instal- 
heat, higher temperatures, etc. Bulletin 7-705 lations, greater volume. Several types. Bulletin 7-730 


Among the 3,000 Precision products —‘‘utility’’ items to 
highly specialized apparatus—are other instruments to 
make your work easier, surer, more economical. Probably 
some of your equipment warrants replacement, doubtless 
you can use additions... 


Precision Scientific Company 


3737 W CORTLAND STREET—CHICAGO 47 





* EINEST Research and Production Control Apparatus 
NEW YORK . PHILADELPHIA . ST. LOUIS . HOUSTON . SAN FRANCISCO 
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LABORATORY PRACTICES 





CAM-OPERATED worker-consistometer 


SCREW-OPERATED worker-consistometer 


Grease Consistometer Is Modified to Operate 
At Constant Shear Rates, Higher Viscosities 


ODIFICATIONS in the McKee 
Worker-Consistometer made 
recently at the National Bureau of 
Standards, where the original instru- 
ment was developed, have made it 
useful in studies of the rheological 
properties of rubber and rubber solu- 
tions as well as greases and similar 
substances, by permitting operation 
at constant nominal rates of shear 
and extending the viscosity range 
In its original form, the instru- 
ment employed weights to provide 
various constant loads at which flow 
rate measurements were made, The 
modifications concern chiefly the driv- 
ing mechanism and the method for 
measu:ing the forces involved. Two 
yns.ant speed drives have been con- 
structed. One is a cam-operated mech- 
anism with a load range up to 200 
Ibs. The other is a screw-operated 
irive with a capacity of 1600 lbs 
The operation of each is automatic 
ind is such that the readings of the 
forces may be taken at intervals dur- 
ing the run of continual working 
Design of the major elements has 
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been retained. The worker unit con- 
sists of two coaxial steel cylinders 
and mating pistons with a capillary 
type shearing element between them. 
Relative motion between pistons and 
cylinders forces the test material 
through the shearing element, Each 
unit is provided with 1-hole, 10-hole, 
and 50-hole shearing elements which 
are made by drilling holes in cir- 
cular steel disks \%4-in. thick, using 
a No. 79 drill. This produces capillar- 
ies in the disks 4 in, long and about 
0.015 in. in diameter 


Cam-Operated Unit 

In the cam-operated apparatus, the 
pistons are moved back and forth 
and determinations of the pressure 
developed in pushing the sample 
through the capillaries in the shear- 
ing element are made by measuring 
the force required to hold the cylin- 


ders in a fixed position. The worker 


unit is enclosed in a duralumin hous- 
ing, which in turn is encircled by 
an electric heater A mercury-in- 
glass thermal regulator controls the 


test temperature which is measured 
by a thermocouple in contact with 
the shearing element. Flanges at the 
ends of the housing are attached 
to flexure plates which provide “free” 
action along the vertical axis. Push 
rods, actuated by the cam through 
a connecting yoke, move the pistons 
back and forth a distance of approx- 
imately 2 in. During the upward 
pass, the force required to push the 
material through the shearing ele- 
ment is measured by a weighing 
scale, which is connected to the cyl- 
inder assembly by rods acting 
through an 8-to-1 lever arm. The 
arrangement is such that the load 
range is from 1 to 200 Ibs 

The driving mechanism and the se- 
ries of disks provide a continuous 
range of nominal rates of shear from 
200 to 100,000 reciprocal seconds 
However, this range is limited for 
any given material by the load span 
of 1 to 200 lbs, For the entire range, 
this load span corresponds to viscosi- 
ties of 1 to 100 poises; while, for 
the relatively low rate of 200 recipro- 
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commercl4 


All the characteristics desired in an 

additive intended to nullify the catalytic 

gum forming activity of copper have been 
incorporated in this new and improved Copper 
Deactivator. Its use often results in 

substantial savings and the assurance of effectively 
protected products. The chemical and physical 
characteristics and uniform high quality 

of CD provide definite advantages to refiners. 
Why not check the advantages of UOP 


Copper Deactivator in YOUR gasoline? 


Deactivator and inhibitor efficiency is affected 
directly by treating operations. Universal's 
treating specialists are available to assist refiners 
in obtaining maximum benefits and 


economy from their use of UOP additives. 


Analytical methods for determining 

UOP Copper Deactivator in gasoline 

and experimental samples are available upon 
request under company letterhead. 


Please address requests to: 


PRODUCTS DEPARTMENT 





UNIVERSAL OIL PRODUCTS COMPANY 
310 SOUTH MICHIGAN AVENUE 
. CHICAGO 4, ILLINOIS, U.S.A. 
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Laboratory Practices 
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Stored 4 weeks 
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Apparent Viscosity, poises x 10-5 











100 
Number of Passes 


FIG. 1 


yds, the viscosity 


20 t 1000 poises 


range 


Screw-Operated Unit 


In the screw-operated apparatus 
the cylinders of the worker unit are 
moved back and forth, and the force 
measured is that required to hold 
the pistons in a fixed position. The 
unit is enclosed in a temperature-con- 
trolled steel housing which is at- 
tached to a steel operating yoke so 
as to permit vertical motion, but no 
rotation. This yoke is driven through 
4 screw and nut by a reversible g 
motor and interchangeable g 
trains provide changes in speed. Ad- 


ear 
ear 
justable screws on the yoke contact 
push buttons, thus operating 
netic switches which automatically 
reverse the motor at the end of each 

ward and downward stroke of the 

These screws and push butto1 

ire adjusted for a stroke of about 
two in 

During the reciprocating motion of 
the cylinders, the pistons are held 
stationary by loading pins acting 
against calibrated steel springs. A 
dial indicator measures the deflec- 
tion of the cantilever arm of the 
spring and hence the force neces- 
sary. to push the test material through 
the capillaries in the sheating ele- 
ment, Five pairs of springs of differ- 
ent capacity cover the range of loads 
up to 1600 lbs. The gear trains pro- 
vide a number of rates of shear 


mag- 
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Apporent viscosity of a grease at 100° F. as in- 
fluenced by working and subsequent storage. 
on curves indicate rate of shear during each test 


Numbers 


50 


Number of Passes 


FIG. 2—Effect of working on apparent viscosity of five 
synthetic rubbers at 212° F., at a rate of shear of 99 
reciprocal seconds. 


Samples x-418 and x-478 are com- 


mercial products, the others are experimental samples 


ranging from less than 1 up to 100,- 
000 reciprocal seconds. The viscosity 
range is 8 times greater than that of 
the cam mechanism for its range of 
shear rate (200 to 100,000 reciprocal 
With the screw-operated 
apparatus, the range of viscosity de- 
terminations is extended to 600,000 
poises at 10 reciprocal seconds or 
6,000,000 poises at 1 reciprocal sec- 
ond 


seconds) 


Typical Tests 


In a typical test with the worker 
consistometer, for example, a lubri- 
cating grease operating at 100° F 
was investigated at various constant 
rates of shear. During each run at 
a given rate of shear, flow measure- 
taken at _ intervals 
throughout a period of mechanical 
working of 200 passes, after which 
the sample was transferred to a 

age cylinder. After four 
of storage at room temperature, flow 
measurements were again made with 
each sample during a working period 
of 26 passes. They were then sub- 
jected to an additional storage time 
of 35 weeks and another 26-pass 
working period. 

With this grease, the effect of me- 
chanical working in lowering the vis- 
cosity was quite marked during the 
first 200 passes (See Fig. 1). The 
change in viscosity was found to be 
roughly proportional to all rates of 
shear over the range covered, The 


ments were 


weeks 


data taken at the first pass after a 

period provide an indication 
if the so-called healing process. Gen- 
erally, there is a measurable increase 
in viscosity after storage. Apparently 
the grease becomes relatively stable 


storage 


with respect to mechanical work- 
ing) after the first working period 
since subsequent working after stor- 
é lower the viscosity 
ich below that at the 200th pass 


does not 


The consistometer has also pro- 
vided important data on the e 
of working on the viscosity of five 
GR-S rubbers: two in commercial pro- 
luction, and three special experiment- 
al samples. In these tests, 100 passes 
were made with each s ple at a 
rate of shear of 99 reciprocal sec- 
onds and at a temperature of 212° F 
There was an increase in viscosity in 
each case during the first few passes 

er which the behavior was differ- 


for different samples. (See 


One of the chief advantages of 
the worker-consistometer is that vari- 
ous materials may be worked and 
their flow characteristics measured 
in the same series of operations 


References 
Combine ;rea Working 
Flow Measurement Single Unit 
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McKee Worker-Consistometer witt 
ant-Speed Drives by 8S. A. McKee 
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2170 (1951) 
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SEND FOR THESE 
IMPORTANT FACTS 


Complete information on Du Pont 
Gasoline Antioxidants is con- 
tained in this 24-page book. 
Also much helpful information 
on correct handling procedures 
and methods of evaluating and 
adding antioxidants. 


TO HELP YOU get the best re- 
sults at the lowest cost with Du 
Pont Antioxidants, the five con- 
veniently located Du Pont District 
Laboratories are at your service. 





How you can gain greater storage stability 





by using DU PONT GASOLINE ANTIOXIDANTS 


Since gasolines vary in their responses to 
available antioxidants, it will pay you to 


No. 22 generally gives the best results. 
Antioxidant No. 6 usually provides the 
evaluate accurately the relative effective- most effective cont.ol of copper dish gum 
ness of all three Du Pont Antioxidants— where this is an important factor. 
Nos. 5, 6 and 22. 


LLU dee of these 





for example, has been found to give ex- 
cellent results in keeping most stored 
gasoline stocks stable for long periods of 
time. Where extraction by water in tank 
bottoms or in pipe lines, or extraction by 
caustic washing is a problem, Antioxidant 


three Du Pont your 
gasoline can be determined by tests in 
your own laboratory, or we will be glad 
to do it for you 


Antioxidants in 


in the nearest 
Du Pont District 
Laboratory. 


*E6 u. 5. pat OFF 


Better Things for Better Living 
--- through Chemistry 


Petroleum Chemicals 





E. |. DUPONT DE NEMOURS & COMPANY [(INC.) 
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PROCESSING PATENTS 


By PETER J. GAYLOR 


Editor, ‘‘The Technical Survey” 


Gasoline Sweetening Process 
May Be Source of Sulfur 


N VIEW of the increasing interest 
in sources of sulfur for sulfuric 
acid, attention might be brought to 
one recent patent issued to Shell De- 
velopment Co (U. S. 2,530,701). In 
this case a high sulphur-content 
racking feedstock containing at least 
5°, sulfur is cracked in the presence 
a clay catalyst, and the mercap- 
tan-containing distillate is treated to 
remove mercaptans, which are oxi- 
lized to disulfides, The disulfides are 
then mixed with the feedstock prior 
to the cracking operation, and sub- 
sequently recovered 
A flow-sheet of the steps involved 
is depicted in Fig, 1. Distillate from 
the catalytic cracking unit, 1, is ex- 
tracted by a'kali in extraction unit 3 
The mercaptans so removed are oxi- 
lized in unit 5, wherein wash oil fed 
in through line 6 removes the disul- 
fides. The desulfide oil mixture is re- 
cycled through line 7 to the cracking 
operation, and all of the useful sul- 
fur recovered in this case is in the 
form of hydrogen sulfide, which is 
removed from the cracking step via 
unit 2 
It was found that disulfides crack 
easily and practically completely un- 
der cracking conditions to give a 


S$O21- Containing 


Sulfur 
KUITU 
Bearing Feea Catalytic 
Se Cracking 
Unit 


Solution of DisulFides, i 


yield of about 80-85% of hydrogen 
sulfide. About 6-89%% of the disulfides 
are absorbed on the catalyst and re- 
moved as sulfur dioxide with the re- 
generation gases. About 3-5% of the 
sulfur remains in the gasoline while 
2-11% remains in the higher boiling 
products. The hydrogen sulfide re- 
covered can, of course, be converted 
to sulfuric acid in the conventional 
manner 


“Lubricant’’ Aids Pumping 
Of Oils in Pipe Lines 


RDINARILY, one would believe 
( that oil is a satisfactory lubricant 
for itself and that when it is pumped 
through pipes it would move with ease 
due to its lubricity and low coefficient 
of friction with respect to the metal 
surface However, Socony-Vacuum 
Oil Co., in its U. S. Patent 3,878, 
discloses that the transportation of 
very viscous petroleum by pipe line, 
particularly during cold weather, 
may be facilitated considerably by the 
use of water containing minute pro- 
portions of a water-soluble anionic 
surface-active agent, together with 
an alkali-metal phosphate. This coats 
the surface of the metal pipe, “lubri- 
cating” it so that the viscous oil 
glides over it more rapidly, thus en- 
abling a lower pressure on the pipe 


Gasoline 
— 


Wash Oil 
Regeneration Gases Cracked | 

| Gasoline 

| Fraction 


Extracrion 


Solvent 


Wash OF 


FIG. 1—Flow diagram for new Shell process for sweetening of distillates and 
* cracking of recovered disulfides (U. S. 2,530,701) 
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New Developments 
in Processes 
and Products 


line for a given volume throughout. 
Any water-soluble anionic surface- 
active agent will give good results 
when employed in proportions of 
0.02% by weight with respect to the 
water, which is used in the propor- 
tion of 8%-15% of the total liquid 
carried by the pipe line. A suitable 
material is the sodium or potassium 
salt of dodecylbenzyl sulfonic acid 
However, if such compounds are used 
alone, they tend to emulsify with the 
oil and thus lose their desired effect 
In order to overcome this, alkali- 
metal phosphates, such as commer- 
cial tri-sodium phosphate, are added 
and, if the water is very har, it is 
preferable to use polyphosphates hav- 
ing a sequestering effect, such as 
sodium hexametaphosphate. After the 
addition of the surface-active agent 
and phosphate, if the pH of the water 
is not within the limits of 5.7 to 7.0, 
the solution is adjusted to within this 
range by acidic or basic electrolytes 
The phosphate yields good results 
when added in proportion of 0.005% 
or more with respect to the water 
used. It is pointed out that petroleum 
sulfonates are satisfactory surface- 
active agents for this purpose, Ac- 
tual transportation data are given 
to show the reduction in pipe line 
pressure for a given throughput 


Removal of Mercaptans 
With Ethylene Oxide 


( NE interesting testing method, 
which may still be rather ex- 
pensive, deals with the removal of 
mercaptans from distillates by de- 
thiolizing, which involves reacting at 
high pressure with ethylene oxide 
A patent issued to The Texas Co 
(U. S. 2,530,561) points out that 
the probable mechanism involves a 
condensation in which the mercaptan 
reacts to produce beta-hydroxyethyl- 
alkyl or aryl thioethers. Since these 
condensation products are higher boil- 
ing than the hydrocarbon treated, 
they may be separated by fractiona- 
tion. When treating higher boiling 
stocks, such as kerosine, it is con- 
sidered more practical to separate 
the hydrocarbon from the condensa- 
tion products by water washing. 

In one example, a sour propane-pro- 
pylene mixture containing 0.039% by 
weight of total lamp sulfur was con- 
tacted with 5% by weight of ethylene 
oxide in a closed bomb for two hours 
at 200° F. The treated hydrocarbon 
was then released, leaving the resi- 
dual reaction products in the bomb 
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In your “‘winter specs” @ for spring construction 


It will pay you to consider these four advantages 
of a Fluor Pulsation Dampening Piping System... 


Pressure drop calculation based on The Fluor Pulsation Dampening Piping System is the newest and 

most practical approach to “pulse-free” piping yet developed. Designed primarily 
smoother flow for installation in new construction utilizing piping to handle air, steam, or hydro- 
carbons at operating pressures ranging from a vacuum to 5,000 psi at any tem- 
7 perature, this Fluor-designed piping system removes objectionable pulse peak 
Improved gas metering accuracy pressures caused by the reciprocating action of compressors. 

Fluor Pulsation Dampening Piping Systems are guaranteed to pro- 
vide a virtually smooth gas flow with minimum pressure drop. Safety is increased 
by eliminating vibrational stress on piping, heat exchangers and vessels. Com- 
pressor operating efficiency is increased, 
metering inaccuracies caused by pulsative 
flow are reduced, and maintenance prob- 


Consideration of safety records lems common to conventional piping sys- 


tems are cut to a minimum. 


) Virtual elimination of piping maintenance 


If you are in the process of 
drawing up specifications for current or 
contemplated construction involving com- 
pressor piping, it will pay you to write for 
Fluor Bulletin No. PDS-8501. Or, contact 
your nearest Fluor Representative for 


FL F attention to your particular problem. 
Fluor Pulsation Dampeners and Pulsation Dampening Piping Systems 


are protected by U. S. and foreign patents issued and pending. 


~ 
; ¢ , DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 

BS CURE WITH FLUCR MANUFACTURERS of Pulsation Dampeners, Muffiers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 

ae ool 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the U.S.A. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C_I., England 
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Processing Patents 





The sulfur content of the treated 
product was reduced to 0.004% in 
this manner. Although catalysts are 
not required, metal oxides or sulfides 
may be employed 


Additive Lubricating Oils 


( IL-SOLUBLE magnesium sulfo- 

nates, when used in combination 
with an oil-soluble phosphorus-and- 
sulfur-containing reaction product of 
a dicyclic terpene and a phosphorous 
sulfide, have been found to be par 
ticularly effective in improving cor- 
rosion and oxidation characteristics 


according 


Vacuum Oil 


Patents Issued in January 


The following classified listing 
gives the patent number, patentee 
or assignee, and a brief descrip- 
tion of all patents believed to be 
of direct interest to the petrole- 
um processing industries, as con- 
tained in the Official Gazettes of 
the U. 8S. Patent Office for Jan- 
uary 2, 9, 16, 23 and 30, Vol. 642 
Nos. 1-5 


Chemicals 


rganic compounds 
394 (The Texas Co.)—Separating 
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Refining 


Conversions 


Hydrocarbon Synthesis 


S 7.044 & 046 (Hydr 
r ‘ontinuous production 
(Standard 
3 mizing ester 
synthesis 


Specialties 


Miscellaneous 








How to Obtain Patents 


Readers may obtain copies 
f any U. S. patent from the 
Patent Office at 25 cents each 
Order by patent number direct 
from the Commissioner of Pa- 
tents, Washington 25, D. C. 




















General Petroleum reports: 


engineered 
answers 

to pumping 
problems 


FILE NO. TLB-101 
“HYDROCARBONS” 


Mechanically-sealed B) Type TLB Pumps handle hydrocarbons without 
leakage, fire hazard, repacking problems or special operating attention 


BYRON JACKSON ENGINEERS developed the TLB pump to 


solve the leakage, fire hazard and repacking problems 
faced in the handling of hydrocarbons. Formerly, the 
only pumps which met these requirements represented 
a considerable investment in cost and installation. Now, 
the BJ] Type TLB offers a sensibly-priced unit, easily in 
stalled and operated with a minimum of attention. It fea 
tures a simple, efficient BJ Mechanical Seal which replaces 
the packing in the stuffingbox and provides a reliable 


safeguard against leakage 


© Unitized design simplifies 
installation — needs no base 
plate — saves space — mounts 
at any angle. 


© Close-coupled construction 
allows more efficient 


to 200 ft. 
Discharge pressure: 75 psi. 


© No packing to maintain. 


* BJ Mechanical Seal cooled by 


pumped liquid. © Max. working 


© Single-stage, single-suction temperatures: 150°F. 


pump sizes from 1%" to 4”. © Explosion-proof motors. 


(To obtain more data on advertised products see page < 


application of power to pump. 


© Capacities to 1000 gpm. Heads 


The installation shown above is at General Petroleum’s 
Bakersfield Bulk Plant. Two BJ Type TLB Pumps are used 
here for loading gasoline and diesel fuels, pumping 160 
gpm against 62 ft. total head. Explosion-proof 3 hp, 3- 
phase, 60 cycle, 220/440 v motors operate at 3550 rpm 

For the engineered answer to your standard or spe 
cial pumping needs contact your local BJ sales office or 
write direct. For more information on these TLB Pumps 
-including pump selection table and friction compensa- 


tion charts—send the coupon below 


Byron Vackson Co. 


Since 1872 
P.0. Box 2017, Terminal Annex, Los Angeles 54, Calif. 


Offices in principal cities 


PUMP DIVISION, Dept. 24 
Please send me your TLB Bulletin No. 50-9200 


Company 


Address 
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EQUIPMENT PATENTS 


Slanting Bubble Caps Improve 
Fractionator Tower Efficiency 


FIG. 1—ADJUSTABLE SLOPE used in 
bubble cap assemblies for fractiona 
tion column (U.S. 2,539,142) 


APOR distribution, and therefore 
tower efficiency, can be improved 
in a bubble cap fractionator by means 
of an arrangement whereby the 
height of individual bubble caps above 
the tray is adjusted as tower operat- 
ing conditions change 
In a conventional column with hori- 
zontal trays and all caps at the same 
height above each tray, downcoming 
liquid tends to assume a greater 
depth at the entrance point on the 
tray than it has at the overflow weir 
As a result, some caps are relatively 
more active than others. Vapor flow 
is not uniform through all risers and 
bubble caps because of the hydraulic 
gradient of liquid flowing across the 
tray 
A new design, shown in Fig. 1, is 
claimed to compensate for these ir- 
regularities in operation. In the ar- 
rangement illustrated, the caps far- 
thest away from the overflow weir 
are raised off the tray more than the 
caps closest to the weir. The caps 
are fixed to a raising and lowering 
means at each end, which extend 
through the tower walls. These mech- 
anisms not only permit the slope of 
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the multiple caps to be adjusted from 
either end but also allow the height 
of the entire multiple cap assembly 
to be regulated as conditions of 
throughput, etc., vary 

The height to which caps are set 
may be found by observation through 
glass ports in the tower, by tests on 
experimental trays, or by calculation 
In general, it is stated, the cap sec- 
tions need be raised a maximum of 
about 4 inches. 

U. S. No. 2,539,142, issued Janu- 
ary 23, 1951, to Carl S. Kelly and 
Shelby Dayton Lawson, assignors to 
Phillips Petroleum Co., Bartlesville 
Okla 


“Blank” Nipple Substitutes for 
Blind Flange in Smaller Pipe 


A “BLANK” nipple for safety 
shut-off of fuel lines to, for 
example, process furnaces, is claimed 
to provide a positive safety device 
particularly advantageous for use in 
such smaller size lines as 4 to 3 in 
pipe, where insertion of the more con- 
ventional blind disc and flanged union 
arrangement is a 
slower routine. 

The fitting is simply a short length 
of rod of the same diameter as the 
live nipple for a specified line. It is 
threaded at both ends to connect with 
conventional threaded union coupling 
elements on the pipe line being shut 
off It has an opening, or slot, cut 
through the center section at right 
angles to the longitudinal axis. This 
slot is for lightening the piece and 
also to prevent its being drilled and 
then used as a live nipple 

U. S. 2,537,451, issued January 9, 
1951, to William Ferguson, Philade!- 
phia, Penna 


troublesome and 


New Design of Breather Roof 
Developed for Storage Tanks 


FLEXIBLE, non-metallic roof 
for volatile liquid storage tanks 
has been designed to serve also as 
the “weather” roof, thus eliminating 
the necessity for a separate metallic 
weather roof or a completely separate 


Brief Reviews of 
New Inventions 
in Equipment 


breather or vapor vessel. The flexi- 
bility permits rising and falling with 
changes of vapor pressure inside the 
tank. 

The major portion of the roof is 
the non-metallic material, with a 
dished, metallic member at the cen- 
ter. Moisture falling or condensing 
on the roof collects in this central 
dish and passes down through a pipe 
in the center of the dish. This pipe 
telescopes into a lower, vertical drain 
line which in turn connects with a 
conventional drainage system at 
ground level. The telescoping ver- 
tical pipes aid in keeping the roof 
centered. At its lowest position, the 
roof is supported by girders stretched 
radially from the center of the tank 
to the upper rim of the wall. 

J. S. 2,537,954, issued January 16, 
1951, to Christian Arne, assignor to 
Chicago Bridge & Iron Co., Chicago 
Il} 


Patents Issued in January 


The following classified listing 
covers patents issued during the 
month of January believed to be 
of interest or value to petroleum 
processing or handling opera- 
tions 


Catalytic Reactors 

2,536,402 (Standard Oi] Co 
zed solids transfer 

2,537,655 (Standard Oil Development C 
Fluidized catalyst apparatus 

2,538,030 (Houdry Process Corp.)—Equipment 
for moving bed type catalytic conversion 
with flow control means 

2,539,415 (Hydrocarbon R 
paratus for the 


Indiana )—-F luid- 


synthesis of 


Processing, general 


2,536,373 (Universal Oil Pr 

extraction column for 

hale lignite or ‘ 

naterials 

2,536,436 and 2,538,472 (P 
Pebble heating chamber 

2,537,091 (Ur rsal O 


Tanks and Vessels 


2 6,019 (Chicago Bridge & 
hicago Bridge & Iror 
roof tanks 
Ladium 8st 











TO DO A BETTER PIPING JOB... 








Me ie 


QLO BE 


PRECISION PROCESS 
SEAMLESS WELDING FITTINGS 


Your preference for Globe Welding Fittings is support- 
ed by a source of supply with exceptional qualifications. 
Specialized metallurgical experience and facilities gained 
in years of steel tubing manufacture enable Globe to 
produce welding fittings by a precision process that 
yields a superior product. 

Send for the Globe Welding Fittings Catalog No. 501. 

GLOBE STEEL TUBES CO., Milwaukee 15, Wisconsin 


Chicago — Cleveland — Detroit — New York — Philadelphia St. Lovis 
— Tulsa — Houston — Denver — San Francisco — Glendale, Calif. 

















SIZE RANGE OF GLOBE SEAMLESS WELDING FITTINGS 





Double 
Description of igh Extra Strong (Schedule Extra 
itting (Schedule 40) (Schedule 80) 160) Strong 
Elbows 45° Long Radius n. to 24in. % in. to24in. Lin. to12in. Lin. to8in 
Elbows 90° Long Radius in. to 24in. % in. to 24in. Lin. to12in. Lin. to 8 in. 
Elbows 90° Short Radius Lin. to 24 in. 1% in. to 24in 
Returns 180° Long Radius in. to24in. Lin. to24in. Lin. to12in. 3 in. to 8 in. 
Returns 180° Short Radius! 1 in. to 24in. 1% in. to 24 in 


Reducers (Concentric ¥q in. to lx%in.to 1x %in.to | 1x % in. to 
and Eccentric) 24x 20in 24 x 20 in 12x 10 in 12x 10 in 


Tees Straight to 24 in. | % in. to 24in. Lin. to12in. | Lin. to8in 
Tees Reducing Outlet 4 in 2 ; in. to 24in. Lin. tol2in. Lin. to8in 
Stub Ends Lap Joint Lin. to 24 in in. to 24 in 


Caps Lin. to 24 in n 4in. Lin. tol2in. Lin. to8in 











Flanges available 1 inch to 24 inches in all weights 
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thermic re 
temperature 
Pr 


ps Pet 


Laboratory Equipment 
2.537.472 (Compagnie Francaise 


LUBRE Xe. , 





has ideal 
melting point 
for greases 


o rare | 
LUBREX 45 \ 
oe j —_——— . harder soaps 


Color 5%" Lovibond Column (max.) 35 Yellow—8 Red 
lodine Value (Wiis) 26 — 35 
Free Fatty Acid (as oleic) 100 — 104% 
Acid Number — 206 
Saponification Value — 209 





HARDESTY 
FATTY ubrex 45, a product of Hard- 


ACIDS esty research, fits the demand for a poly- 

RED OW unsaturate-free fatty acid especially de- 
2 ; ne ai 

GLYCERING signed for soap and lubricating grease 

° manufacture. The fatty acids in Lubrex 
STEARIC ACID ef , 

» 45 are stabilized in our new hydrogena- 
tion unit, to give them a greater re- 
sistance to heat discoloration. Freedom 
from polyunsaturated fatty acids prevents 
rancidity or gum formation from excess 
unsaturation. No highly unsaturated acids 
remain to act as agents for polymerization. 
The melting point of Lubrex 45 has been 
accurately controlled to give the optim- 
ace um possible degree of hardness for your 
gvESTy precise requirements. Color and unifor- 

€. mity are strictly maintained. Write 
for details. 
¢ 
HARDESTY 2 
- 


et ae >. Established 1926 


aETSTONE 
Factories: Dover, Ohio @ Toronto, Can 
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* Compare the Upper Stem 
Guide of this valve with that 
of any other wide band pro- 
portional type. Look at it closely 

. study it feature by feature. 


Then check the other features of 
the valve . . . the Specially De- 
signed Diaphragm, the One-Piece 
Bonnet, the Packless Bellows 
Seal, the Safety Stem Lubricator, 
the wide variety of discs, the easy 
reversibility in the field. 


Your comparison will prove that 
the Honeywell Series 700 has all 
of the features you look for in a 
fine valve. 


It’s available in a wide range of 
styles and sizes. For detailed in- 
formation, write for a copy of 
Bulletin 700-3 or call in your 
local Honeywell engineer . . . he 
is as near as your phone. 


MINNEAPOLIS-HONEYWELL 
ReGutator Co., Industrial Divi- 
sion, 1910 Windrim Ave., Phila- 
delphia 44, Pa. Offices in more 
than 80 principal cities of the 
United States, Canada and 
throughout the world. 


New Bulletin 750, 
“Control Valve Sizing Data,” 
is now available 


DUPLEX UPPER STEM GUIDE 


Two bearings 
guide stainless 
steel upper valve 
stem. Top bearing 
is self-oiling; lower 
bearing is lubri- 
cated by an easily 
accessible grease 
cup. Continuous 
lubrication assures 
almost frictionless 
super structure re- 
sponsive to slight- 
est change in sig- 


nal air pressure 


Specially Designed 
Neoprene Diaphragm 


Packless 
Bellows Seal 


Reversibility 
in the Field 


Honeywell 


VALVE PRODUCTS 
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FOSTER WHEELER Consoniation 
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processing 

Complete Oil Refineries units 
and 

Chemical Plants 


— most advanced processing 


petroleum and chemical 


Steam Generators in any capacity. 
Condensers... Evaporators 
Feedwater Heaters... Cooling Towers 
Water Treating Systems 


steam generators 


Sulfur.Recovery. Edible Oil Treating 
Fatty-Acid Fractionating Units... 
All types of DOWTHERM systems... 


industrial processes 


the complete 
engineering and construction 
service 


anywhere in the world 


FOSTER WHEELER CORPORATION 








NEWS OF SUPPLIERS 


Cenco Buys Refinery Supply Co. 

Purchase of Refinery Supply Co. of 
Tulsa by the Cenco Corp. has been 
announced by W. A. Schlueter, presi- 
ient of Refinery Supply, and E. P 
Holder, chairman of Cenco and ot 
Central Scientific Co No real es- 
tate was involved in the transaction 
tefinery Supply becomes a wholly 
owned subsidiary of Cenco and will 
continue to operate as such 

Mr. Schlueter will continue as 
president of the Tulsa firm. He also 
joined Central Scientific as a director 
and vice president 30th companies 
will enlarge their line by carrying 
each others products 


Roots-Connersville Elects Owens 
Robert H. Owens has been elected 
president and general manager of 
toots-Connersville Blower Corp., suc- 
ceeding John Avery, who died unex- 
pectedly on January 13. Mr. Owens 


Mr. Owens Mr. Newquist 
a Purdue graduate, joined the engi- 
neering staff of P.H. & F.M 
Co., the firm's predecessor, in 1925 
He was actively connected with the 
development of the centrifugal line 
of blowers built by R-C In May 
1946, he was named vice president in 
charge of engineering and manufac- 
turing, and in July, 1948, he was 
elected to the board of directors 


Roots 


Ralph R. Newquist, who became 
| 


vice president in charge of sales in 
May, 1946, has been elected execu- 
tive vice president A graduate of 
Penn State, he was manager of the 
Washington sales office for Allis- 
Chalmers Mfg. Co., before joining 
Roots-Connersville 


Walsh Refractories Expands Plant 
Following the recent issuance of a 
certificate of necessity by National 
Security Resources Board, Walsh Re- 
fractories Corp. of St. Louis is en- 
gaged in a major expansion of its 
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fire brick manufacturing facilities at 
Vandalia, Mo. Objective of the pro- 
gram is to increase annual production 
by an additional 1000 carloads, or ap- 
proximately 10 million 9-in. equiv- 
alents of fire brick and other refrac- 
tory products. Completion is expect- 
i by early summer of this year 


American Cy Names McDonald 
The Industrial 
Chemicals 
Division of Amer- 
ican Cyanamid 
Co. has assigned 
Mr. T. O. Me- 
Donald as 
representative for 
the Gulf Coast 
He will specialize 
in the firm’s 
Aerocat cracking 
catalysts, Aero- 
lube lubricating 
oil additives, and 
Aero specialty catalysts. Mr. Mc- 
Donald was formerly assigned to 
the New Orleans office and handled 
all products of the division. He had 
served in this capacity since joining 
the company in 1945 
Prior to joining Cyanamid, Mr 
McDonald devoted 1215 years to field 
production problems for three dif- 
ferent oil companies and about six 
years in oil field sales of general sup- 


sales 


Mr. McDonald 


} . 
Dp Ss 
piles 


Adds Statistical Division 

R. S. Aries & Associates, consult- 
ing engineers and economists, 400 
Madison Ave., New York 17, N. Y., 
have formed a new statistical engi- 
neering division. Under the direction 
of Frank M. Culpepper, Dr. David B. 
Hertz, and Dr. Sebastian B. Littauer, 
the division will specialize in the ap- 
plication of statistical methods to 
the process industries. 


Hughes Coking Process Licensed 

Petrocarb Equipment, Ince., 30 
Vesey St.. New York 7, N. Y., was 
incorporated recently to specialize in 
high temperature equipment and re- 
fractory constructions for processes 
including hydrocarbon and certain 
metallurgical operations 

The company has acquired a 
license to sell and build the patented 
Hughes broad oven, used for coking 
petroleum residues, acid sludges, 
pitches and tars as well as coking cer- 
tain coals to give reactive coke. 
Company will also design and con- 


Manufacturers 
Distributors 
Engineering Firms 


struct other types of high tempera- 
ture refractory structures, such as 
retorts and gas heating and cracking 
units 

Arthur A. Turner, recently elected 
company president, was formerly 
with Harbison-Walker Refractories 
Co. and now is with The Carborun- 
dum Co., Refractories Div., as tech- 
nical sales manager 
Kenneth W. Stookey and Treasurer 
Jo C. Calhoun are currently presi- 
dent and vice president of Gas Ma- 
chinery Co Vice president C. A 
Stokes is director of research of 
Godfrey L. Cabot, Inc These men 
will, for the present, retain their cur- 
rent affiliations. 


Vice president 


Bell Joins Rust-Oleum Corp. 

Roy J sell, ae 
veteran oil man, 
has been appoint- 
ed factory repre- 
sentative for 
Rust- Oleum 
Corp. of Evans- 
ton, Ill., in Okla- 
homa and Kan- 
sas. He will make 
his headquarters 
in Tulsa 

Until retiring 
recently, Mr. Bell 
was manager of 
the purchasing and transportation di- 
vision of The California Co., a sub- 
sidiary of Standard Oil Co. of Cali- 
fornia, in New Orleans. At that time, 
he had already seen 43 years of ac- 
tive service in the oil industry on 
the Pacific coast—-Gulf coast areas 


Mr. Bell 


Blaw-Knox Appoints Tulsa Man 
Kenneth W. An- 
derson has been 
appointed petrol- 
eum engineer of 
Blaw-Knox Co.'s 
Tulsa office. He 
will be assigned 
to the oil and gas 
department of the 
Chemical Plants 
Division and will 
serve the petrol- 
eum and proces- 
sing industries of 
the Southwest. 
A 1938 graduate of Tulsa Univers- 
ity, Mr. Anderson has had 12 years’ 
experience in the design and opera- 
tion cf refinery and gasoline plants. 
He has also worked on special direct- 
fired furnace designs for the petrol- 
eum and natural gas industries 


Mr. Anderson 

















This door is 
ALWAYS Open 











ggling with a condenser tube 
an have the answer so readily 
ere in Customer Engineering Service. 


bnce of more than three decades of extensive 
ented within this department. And it’s all 
to draw on without cost. 


The time to think about the specifications of your 
ube requirements is before you retube— 
punter difficulties— so you can be sure 
that your condenser will function at top efficiency. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 


Manufacturers of seamless non-ferrous tubing 


1425 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 


EXPORT DEPARTMENT, 13 E. 40th ST., NEW YORK 16, N. Y. 
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The firm's Chemical Plants Divi- 
sion has moved its Tulsa engineering 
office to larger quarters at 540 East 
Fifth St. to accommodate an increas- 
ing volume of work 


Procon Elects Gilchrist 

Malcolm D. Gilchrist has been 
elected to the board of directors of 
Procon, Inc., a Chicago construction 
firm serving the petroleum and petro- 
chemical industry. Mr. Gilchrist has 
had wide experience in oil refining 
both in this country and abroad 


Branches, Distributors 


Emery Industries, Inc, has appoint- 
ed L. J. Hadobas to handle direct 
sales and technical service coverage 
of the West Coast area for the com- 
plete line of their chemical products: 
stearic, oleic, and other fatty acids, 
plastolein plasticizers, Twitchell tex- 
tile oils and soluble oil bases. Hado- 
bas will operate out of a newly es- 
tablished branch office at 420 Market 
St., San Francisco 11, Calif. Ware- 
house stocks will be maintained to 
provide shipments of LCL require- 
ments to West Coast points 


Canadian Ingersoll-Rand Co. Ltd. 
has moved its Calgary, Alberta, of- 
fice to 611 Eleventh Avenue West, 
with larger warehouse and office fa- 
cilities. Telephone number remains 
the same, 27813 


Hagan Corp., and its subsidiaries, 
Hall Laboratories, Inc., Calgon, Inc., 
and The Buromin Co., has _ estab- 
lished a new district office at 1463 
Monadnock Blidg., 53 West Jackson 
Blvd., Chicago 4, Ill. Hagan was 
formerly represented in Chicago by 
Burke and Colston. 


Patterson Foundry & Machine Co. 
has opened a new district sales of- 
fice in the Majestic Bldg., Denver, 
Colorado, to provide service to the 
chemical processing industries in Col- 
orado, Utah, New Mexico, and Wy- 
oming. Office is in charge of Robert 
Alldredge and William Horblit 


Conoflow Corp., Philadelphia manu- 
facturers of pneumatic control ac- 
cessory equipment, has appointed 
J. R. Simpson and Co., 600 So, Mich- 
igan Avenue, Chicago, as sales rep- 
resentatives in that city and in Ili- 
nois, Indiana, and Wisconsin 


Personnel Changes 


E. I. du Pont de Nemours & Co. 
Stanley C. Strayer, sales and service 
representative for the petroleum 
chemical division, has been trans- 
ferred from Salt Lake City to Los 
Angeles 


Ladish Co.--E. O. Dixon, with the 
“ompany for over 20 years, has been 
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cleans warped 
and eroded tubes! 


The critical metal supply makes this great 
tube cleaner MORE IMPORTANT THAN 
EVER. By its use, expensive tubes and pipe 
that have become filled with coke, warped 
or worn to a larger I.D. through erosion, 
can be restored to greater efficiency 

The wing-arm head features an extra long 
cutting surface. It is especially effective for 
removing thin hard coke deposits. Main- 
tenance of this tool is simplicity itself as 
there are no threads on the pins in the wing- 
arm assembly. A new type holding member 
on each arm permits the removal of pins 
without tools a 


BALL-BEARING TYPE EXPANDERS 


Small tube rolling is fast safe inexpensive when 
these AIRETOOL ball-bearing type expanders 


A ball-bearing thrust c 


are ed 
llar reduces friction 

added life to these handy expanders. F 

tion on any tube cleaning, tube expanding and tube 


write The AIRETOOL Mfg. Co., 


mainter 





AIRE 


TOOI 
4 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


BRANCH OFFICES: 
New York, Philadelphia, Chicago, 
Houston, Tulsa, Baton Rouge 





Representatives in Principal Cities 


Theres an AIRETOOL Tube Cleaner and Tube Expander for Every Type of Tubular Construction 
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BROAD GAS 
CONSERVATION 


Line-up of four Co 

. 8-cylinder GMV « ressors 
wi th 880 hp at 300 rpm. in Magnolia Petro 
um Company's Chitwood Gasoline 
lant. Here. multi-service operation 
involves 4800 psi discharge in cycl 


multi-service ng. 1.015 psi in gasoline extraction 


250 psi for vapor rec 


l 


ity is a keynote 


GMVs 


T THE Chitwood plant, Magnolia Petroleum 

Company is doing an outstanding job of gas 
conservation ... perhaps unique. The operation 
includes production of distillate by cycling 
production of gasoline from casinghead gas... 
vapor recovery off of crude at atmospheric pres- 
sure ... and a pressure maintenance operation. 


The operation is of particular interest because 
it involves both high and low pressures, together 
with the vapor recovery service — all tied into 
the same compressor units. 


As shown opposite and below, the compressors 
are efficient Cooper-Bessemer GMV Turboflows 


Another Example 


per-Bessemer 


rated of 
Lfficient Power 


GMV's in Magnolia Chitwood plant 


shown here trom crankdoor side 


at Lower Cost 


overy. Flexibil Exterior view of compressor building 


at Magnolia’s Chitwood pliant 


— chosen partly because they assure the true 
flexibility so essential in a multi-service operation 
such as this. 


Whether your plans call for complex compressor 
service or the most simple kind of set-up, you'll 
be ahead with Cooper-Bessemer V-Angles. Then 
you'll be sure of economical installation, pro 
longed, low-cost performance, and the {flexibility 
to meet fixed or variable requirements precisely. 
Better check with Cooper-Bessemer. 





The 
Cooper -Bessemer 
Corporation 





New York, N.Y Washington 
San Francisco, Calif 


Bradford, Penna 
Houston, Dallas, Greagton 
Odessa, Texas Seattle. Wash Tulsa, Okla 
St. Louis, Mo 


los Angeles, Calif Chicago, Illinois 
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Pompoa 


Shreveport 


Porkersburag, W. Va 


ond MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


la 


Caracas, Venezuela 
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appointed vice president in charge 
of research and metallurgy; and T. L. 
Swansen, most recently general su- 
perintendent, has been appointed vice 
president in charge of manufacturing 


Atlas Mineral Products Co.--Am- 
brose L. Moll, office manager at the 
main offices in Mertztown, Penna., 
has been elected treasurer of the 
company Earl Erich, formerly of 
the technical service department, has 
been made product director for lin- 
ings and coatings. George Kanelis 
a recent chemical engineering grad- 
uate of Syracuse University, 
joined the engineering department 


Ansul Chemical Co.— David C. Tim- 
berlake, a fire protection engineer 
most recently associated with Under- 
writers’ Laboratories, Inc., has 
joined the engineering department of 
the Fire Extinguisher Division. He 
will work on all phases of dry chem- 
ical work, with special emphasis on 
design and installation of the firm's 
new automatic piped systems 


Standard Oil Co. (Indiana)—J. E 
Kline, who is in charge of engineer- 
ing sales of lubricating oil additives, 
has been named head of the Stan- 
Add Additive division of the com- 
pany’s Sales Technical Service de- 
partment. 


Trumbull Electric Mfg. Co. 
Charles Bangert, Jr., who joined the 
company in 1947 as designing engi- 
neer, has been appointed manager of 
engineering at the main plant in 
Plainville, Conn. J. J. Pascher, man- 
ager of the Hartford office for Gen- 
eral Electric Co. since 1945, has 
joined Trumbull as district sales man- 
ager in the New York district. 


General Electric Co. Ralph E 
Donnelly, formerly assistant man- 
ager, has been named manager of 
the Fitchburg, Mass., turbine sales 
division. Edwin H. Howell, formerly 
manager of sales of the Meter and 
Instrument Divisions, has been ap- 
pointed special representative of the 
company’s Apparatus Department in 
Washington, D. C. Donald E. Craig 
will succeed Mr. Howell 


American Mineral Spirits Co.—Ed- 
ward G. Egan has been appointed to 
head the chemical department of 
Amsco, where he will be responsible 
for the sales of the firm’s complete 
line of chemicals He will be located 
at the New York office 


Rockwell Mfg. Co.--M. F.. Groom 
and R. J. Munn have been trans- 
ferred, and W. A. Randle has been 
added, to the sales staff in the Hou- 
ston area. Mr. Groom has been in 
charge of the New Orleans office 
since joining Rockwell five years ago 


PETROLEUM PROCESSING, March, 1951 





nia STAMINA 


into your pipe-lines 


SN 


N WS 


eX 
> 


~ 
AAA NY 


Se — 
~ . 


WKY 


WW 
TRAE 
NONWOWY 

cane 
Nene 3 


ke 


WA | 
ey 


SRA 
San 


Ss 


~_ 
x 


A 


2. SP RRA 


AAR 


os 
was 
SRS 


oJ 


I 


ie 


*. * % . 
Reduce maintenance with D-F §-E Joints 
Shortages of manpower require you to build stamina in your 
lines. *Directed-Flexing Self-Equalizing, an exclusive feature of 
Badger Expansion joints, assures all-curve flexing in the corrugated 
member. Thus, localized flexing stresses cannot form . . . metal 
fatigue cut to a minimum .. . breakdowns are virtually eliminated. 
But that’s not the whole Badger story. In addition to controlling 
the flexing movement within each corrugation, the specially de- 
signed Self-Equalizing Rings also control intra-corrugation move- 
ment. For unbeatable stamina be sure you get the exclusive Badger 
combination — Directed-Flexing Self-Equalizing — when you buy 
. specify Badger Expansion joints for every job. 





Only Badger Expansion Joints have Directed-Flexing 
Self-Equalizing rings which progressively control the 
movement of the all-curve corrugations. 
Plus § other big features 
@ Packless . . . pressure-tight single tube — 
requires no maintenance 
Compact . . . approximately the size of flanged fitting 
Special forming . . . no structure weakening stresses 
Controlled heat treating . . . assures long life 


Wide range of traverse — pressure — temperature 





Fabricated from deoxidized copper for normal pressures 
and temperatures. stainless steel or 

alloys to withstand high p 

temperature and corrosion. 











MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS. 
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PRECISION 7 
FOR PRODUCTIO 


SELAS GRADIATION offers American industry “produc- 
tion-engineered processing” 
product quality ... assurance of new highs in output. 
GRADIATION—the newest concept of high-speed heat 
processing—proved during World War II, improved since . 
utilizes radiant heat as a precision tool for increased. pro- 
duction. 


. key to improved methods and 


Combines high-temperature, automatic operation, 
precise controllability and protective atmosphere. Where pro- 
duction depends on heat processing, let Selas engineers prove 


Gradiation saves manpower, time, material and money. 


SELAS 


(To obtain more data on advertised products see page 312) 
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HIGH SPEED radiant heat 
made possible the contin- 
uous heat treating of cast 
armor-plate for tanks with 
improved metallurgy. 


© FONCTION FITTED radiant 


heat f 
Siege by anctnicd” 
peretting die life. 


cT RADIANT heat 
heat processing of 
glass tubes on 
precise and 


‘ 
f | Otte) | 
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HEAT TREATMENT 
m and chem- 
assures more and 


products . . . less 


e for equipment. 


FAST DRYING with radiant 
heat . . . continuous strip 
of roofing felt, paper, tex- 
tiles ... paints... coatings 
.. even instantaneous ink 
drying at paper speeds of 
1000 fpm., plus. 


March, 


CORPORATION OF AMERICA 
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Mr. Munn has been in charge of the 
Corpus Christi offices for several 
years. Mr. Randle comes to Rock- 
well from Dow Chemical Co. and 
McCarthy Chemical Co 


De Laval Steam Turbine Co. 
Patrick J. Patton has been appointed 
Milwaukee manager for the commer- 
cial sales division. He will cover the 
Wisconsin territory, with headquar- 
ters at 1932 North 117th Street, Wau- 
watosa, Wisc. Prior to joining De- 
Laval in 1950, Mr. Patton was a re- 
gional sales supervisor for Worthing- 
ton Pump & Machinery Corp 3e- 
fore that, he was a division sales 
manager for A. O. Smith Corp 


Hooker Electrochemical Co. J. 
Herbert Babcock has been named 
vice president in charge of develop- 
ment and research. He started with 
the company in 1916 as a research 
chemist and rose successively through 
the ranks to his most recent post as 
director of development and research. 
He has supervised the development 
of such new products as dodecyl mer- 
captan, a modifier for GR-S rubber, 
organic sulfur compounds for ex- 
treme pressure lubricants, and more 
recently, processes for the manufac- 
ture of benzene hexachloride and lin- 
dane 


Pacific Gas Corp.—Montgomery F 
Woodruff, a field supervising engi- 
neer for many years, has been ap- 
pointed chief engineer 


Billings and Spencer Co. Cc. A 
Wagner, with headquarters in Dallas, 
has been named direct representative 
in Texas, Arkansas, Louisiana, and 
Oklahoma, for the line of drop forged 
wrenches and shop tools 


Bigelow-Liptak Corp. Victor P 
Johnson, formerly with M. W. Kel- 
logg Co., has joined the sales staff 
He will work out of the direct sales 
and engineering offices at 50 Church 
St., New York City 


Dowell, Inc.-A number of person- 
nel changes have been announced in 
connection with expanding activities 
at the Fort Worth offices Marshall 
L. Stirling, formerly at Tulsa and 
sales manager of the petroleum di- 
vision, will head the new Fort Worth 
office at 907 W. T. Waggoner Bldg 
Also coming in to Fort Worth to 
assist Stirling are Roy W. Allen 
from San Angelo and Harold L. Ellis 
from Odessa 


Babcock & Wilcox Tube Co. 
David W. Jones, Jr., of Denver, Colo- 
rado, has been appointed sales agent 
in Rocky Mountain area He will 
maintain his headquarters at 2600 
Forest Avenue, Denver 
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MANUFACTURE 


Only with CHIKSAN Ball-Bearing 

Joints* can you benefit from a quarter-century 
of specialized experience in the development, 
design, manufacture and application of Swivel 
Joints for all purposes. CHIKSAN’S resources, 
facilities and personnel are concentrated 
exclusively on the production of Swivel 
Joints and their application to all kinds of 
installations. This is your assurance of efficient 
performance, long life and low-cost mainte- 
nance. There is no substitute for CHIKSAN! 


CHIKSAN Engineers will gladly cooperate 
with you in selecting the correct Types and 
Styles of Swivel Joints for your particular 
requirements...and in specifying the proper 
Packing Unit for the fluid you handle. This val- 
uable, experienced counsel costs you nothing. 


by arranging swivels 
sequence 


WRITE FOR CATALOG NO. 50 
Representatives in Principal Cities 
Sold by Leading Supply Stores Everywhere 


INTS FOR ALL PURPOSES 
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IVAN is watching you 


a dyed-in-the-wool Communist. 
There are only 6 million party mem- 
bers like him in all Russia, yet these Com- 


(AN 18 


munist brass-hats enforce the iron 
dictatorship of the Kremlin over 200 mil- 


lion Russians. 

He’s sold to the hilt on Red ideas. Which 
means he’s out to get you 
either you or him . 
small for both. 


He believes it's 
. . that the world is too 


Ivan is working hard to beat you down. 
He has a big head start. 


Right now he’s got you in a bad spot. 
Ivan is afraid of only one thing. 


He fears your ability to out-produce him 
in guns, tanks, planes. 

Frankly, he doesn’t think you value your 
free system enough to do it . . . to make 
willingly the sacrifices he has squeezed out 
of the Russians. 

But he’s wrong! 


Because you and all of us have set out 


to build more and better weapons—to do 
it faster all the time. 


We must use every bit of know-how and 


inventive skill we have to improve our 


machines and methods—to turn out more 
and more for every hour we work. Only in 
this way can we become militarily strong. 


But we've got to supply essential civilian 


VIR 1 


Of 


MER; 


HE 0 | ter machines, power 
to build a great nation 
we have been 


constantly 
highest living standard 


MAIL THE COUPON— Name 
The Advertising 

‘ il, Ine., Address 
New York 19, N.¥ 


Occupation 


tc---------------- 


FREE... this important booklet tells you how 


How Americans developed bet- 
and skills 


able to produce 
more per hour 


How this has given us the world’s 


needs as well. We can’t allow needless 
shortages to take prices skyrocketing and 


lower the value of our dollar. 


Sure, that means sacrifices for everybody. 
But doing this double job well is the only 
sure way to stop Ivan in his tracks 


to save the freedoms which 


and 
ire ours and 
which he has never known 


pour American System Grew Great 


How we can meet today's challenge—Why 
we must expand our productive capac 
Why ity supply arms and essential civilian 
needs, too. Read how this dynamic proc- 
ess works in The Miracle 
of America orsed by representatives 
of management and labor. Send for 
your free copy today! 


» booklet 


This advertisement, approved by representatives of management, labor and the public, is published in the national interest 


PETROLEUM PROCESSING 


THE SETTER WE PRODUCE 


THE STRONGER WE GRow 
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BOOK REVIEWS 


NRC Committee Prepares 
Report on Laboratory Design 


y Design 


x ll 


« ' 42nd Street 2 y 
The laboratory as a of scien- 
ific research dates back a good many 
years, of course, to the days of the 
alchemist at least However, little 
progress was evidenced in improving 
laboratory facilities and designing 
them on a more technical basis for 
many centuries afterward. The mag- 
nificent industrial and 
research centers to be seen today are 
actually comparatively new buildings 
Veteran oil men can recall carrying 
on research and routine control work 
in some shanty alongside the refinery 

: perhaps in the corner of a 
pumphouse 

The need for a scientific approach 
to the problem of laboratory design 
was recognized some 27 years ago 
when the National Research Council 
formed a Committee on the Construc- 
tion and Equipment of Chemical Lab- 
oratories. This group set to work to 
prepare a reference manual, which 
finally reached print some six years 
later, in 1930. In the main, that re- 
port dealt with so-called 
laboratories. However it received 
widespread distribution and was a 
valuable factor in effecting scientific 
thinking on the problem. The NRC 
Committee yntinued as a source of 
information until the great shortage 
of building materials during World 
War II put a halt to its work in 1943 

In 1947, the group was re-activated 
as the C 
struction, and Equipment of Labora- 
tories, and specifically charged with 
compiling a new report to replace the 
1930 treatis« 


institutional 


“teaching 


ymmittee on Design, Con- 


Laboratory Desian 

that report. It is divided into four 
major 
discussion on 


parts. The first is a general 
interior 
furniture 


construction 
materials plumbing, light 
and power, ventilation, and safety 
Part 2 covers teaching laboratories 
discussing all phases of their de 
from site selection to interior ar- 
rangements, The third part is on in- 
dustrial laboratories with chapters 
devoted to special types and their 
auxiliary equipment 

The last section contains a series 
of concise descriptions of 
types of laboratories, including plans, 
sections, and many photographs. The 
editor has done an excellent job of 
illustrating this section and the en- 
tire book. There are over 150 photo- 
graphic reproductions and 150 line 
drawings, sketches, and diagrams 
within its covers. 


various 
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Editor Coleman besides being 
chairman of the NRC C 

been a specialist in this field for many 
years. He has been assistant director 
of the Mellon Institute of Industrial 
Research since 1918, and has authored 
a number of articles on planning and 
equipping laboratories. He was in re 
sponsible charge of the engineering 
features in planning and constructing 
the new building for the Mellon In- 
stitute fror 1929 to 1937. A large 
number of contributing editors from 
industry and educational institutions 
assisted Mr. Coleman in the prepara- 
tion of this report 


“Esso Series’’ Continued with 
Reference on Orifice Meters 


Meter 
pages, 
Flow Measurement with Orifice 
Meters is the second in the so-called 
Esso Series” by this publisher and 
is the work of Standard Oil Develop- 
ment Co., the research affiliate of 
Standard Oil Co. (New Jersey) It 
is the first dealing with instrumen- 
tation problems peculiar to the refin- 
ing of petroleum Its purpose is 
summed up best in the words of the 

preface, which are quoted in part 
This book is intended mainly for 
engineering, technical service, and 
concerned with 
process control, test work, and plant 
start-ups in the petroleum industry 
ts primary purpose is to provide 


instrument groups 


groups, in so far as possible 
i reference containing all the 
information required for the effective 
fixed-area orifice meters in 

7 refinery applications 
Previous editions have been 
used within the Company seCcaUse 
the demonstrated value of this 
book to both technical and non-tech- 
nical personnel, the Standard Oil De- 
velopment Co. has decided to make it 
available to practicing 
students of engineering, and others 
are interested in fluid meter- 

problems 

Methods of flow measurement 
with orifice meters are described ex- 
tensively in reports of the American 
Society of Mechanical Engineers and 
the American Gas Association and in 
manuals furnished by associations of 
gas producers and by various instru- 
ment manufacturers. Experience has 
shown that these references are not 
readily applicable to refinery meter- 
ing, since flow equations are not pre- 
sented in the most convenient form 


engineers, 


and since data supplied for flow cal- 
culations are often inadequate for 
this purpose 

“The procedures outlined in this 
book typify methods currently used 
in refinery operations, and the physi- 
cal data limited for 
the most part to fluids found in pe- 


presented are 
troleum refining. The principles and 
basic practices are, however, genera: 
in nature and may be employed as 
guides for fluid metering in other 
ndustries 

An outline of the chapter headings 
demonstrates the kind of information 
given in this book Included are 
derivation of flow equations, applica- 
tions of flow equations to metering 
variable 
terms in flow equations, principles of 
operation of commercial meters, in- 
terpretation of 
ing and checking meters, meter in- 
tallations and their accuracy, nu- 
merical and physical data 

The authors, Reid F. Stearns Rob- 
ert M. Jackson, Russell R. Johnson 
and Charles A. Larson, are 
ated with Standard Oil Development 
Co 


problems evaluation of 


meter records, test- 


associ- 


New Fuels Handbook Fills 
Needs of Combustion Engineer 


and Combustion Handbook, edited 


330 West 42nd Street 

The growth in specialization in the 
engineering profession from chemi- 
cal, mechanical, civil, electrical, et« 
engineers to petroleum, plastics, in- 
strument, and combustion engineers 
for example—has led to the obvious 
trend to specialized engineering man- 
uals. One of the most recent of these 
is Fuels and Combustion Handbook 

Covering all forms of fuel, solid, 
liquid, and gaseous, this handbook 
discusses their economics, geography 
statistics, utilization, preparation and 
handling, as well as the design and 
operation of furnaces, boilers, steam 
generators and accessory equipment 
for burning them. The section on liq- 
uid and gaseous fuels discusses pe- 
troleum and its derivatives, liquids 
other than those derived directly from 
petroleum, and natural and manu- 
factured gases 

The book is of primary value to 
the engineer concerned with the use 
of fuel in today’s industrial plants, 
specifically the combustion engineer 
However, it should also be of interest 
to all petroleum men because of the 
overall picture it presents of the en- 
tire fuels situation, It is an especially 
well done handbook, in part at least 
because of the thorough job that was 
done on the index 

The editors are Allen J. Johnson, 
consulting mechanical engineer, Lans- 
downe, Penna., and George H. Auth, 
professor of mechanical engineering 
Villanova College, Villanova, Penna 
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NATURAL GASOLINE MEN 
GREETINGS 


from the 


NATURAL GASOLINE SUPPLY MEN’S 


ASSOCIATION 


We are looking forward to seeing you at the 


THIRTIETH ANNUAL CONVENTION 


of the 


NATURAL GASOLINE ASSOCIATION OF AMERICA 
April 25-27, Mayo Hotel, Tulsa, Oklahoma 


Members of the Natural Casitas Supply Men’s As 


Alliger & Sears Company 

Allis-Chalmers Mfg. Co. 

Aluminum Co. of America 

American Air Filter Co., Inc. 

American Meter Co., Inc. 

American Packing & Gasket Com- 
pany 

Armco Drainage and Metal Prod- 
ucts, Inc. 

~~ Industrial 

Oo, 

The Barrett Division 

J. B. Beaird Company, Inc. 

Belico Industrial Piping Co. 

Bethlehem Supply Gealeene 

The Bird-Archer Company 

Black, Sivalls & Bryson, Inc. 

Blaw-Knox Construction Company 

Braden Steel Corporation 

The Bristol Company 

Brown Fintube Company 

The Brown Instrument Company 

Brown and Root, Inc. 

The Bruce-Macbeth Engine Co. 

Butane-Propane News 

Byron Jackson Company 

Cameron Lron Works, Inc. 

Chicago Bridge and Iron Co. 

Cc + Brothers Company, Inc. 

The Condit Company 

Continental Supply Company 

C. Lee Cook Mfg. Co. 

The Cooper-Besse mer Corporation 

Joseph A. Coy Company 

Crane Packing Company 

W. H. Curtin and Company 

Dallas Tank Company, 

Daniel Orifice Fitting Company 

Davis Regulator Company 

De Laval Steam Turbine Co. 

Delta Engineering Corp. 

Dresser Engineering Co. 

E. I. duPont deNemours and Co., 


Manufacturing 


Inc. 
Eggelhot Engineers 
John W. Elder Company 
Elliott Company 
Engineers and Fabricators, Inc. 
Ethyl Cor oration 
The Fish Engineering Corp. 
The Fisher Governor Company 
Flint Steel Corporation 
The Fluor Corporation, Ltd. 
The Foxboro Company 








France Packing Company 

Franklin Supply Company 

Garlock Packing Co 

Gasoline Plant Construction Corp. 
General Electric Company 

J. B. Gill Company 

The Girdler Corporation 

Goulds Pumps, Inc. 

Graver Tank & Mfg. Co., Inc. 
Greene Brothers, Inc. 

L. S. Gregory € company 

The Griscom-Russell Company 
Grove Regulator Com 

D. W. Haering and Company, Inc. 
The Happy Company 
Hercules-Lupfer Engine Sales Com- 


pany 
The Hilliard Corporation 
Holcombe-Stearns, Inc. 
Hudson Engineering Corp. 
The Industrial Insulators, Inc. 
Industrial Scientific, Inc. 
Infilco, Ine. 
Ingersoll-Rand Company 
Johns-Manville Sales Corporation 
Jones and Laughlin Supply 
Kansas Paint and Color Company 
The M. W. Kellogg Company 
Kieley & Mueller, Inc. 
The Koch Engineering Company 
Koppers Company, Inc. 

Ladish Company 
Warner Lewis Company 
A. M. Lockett and Company, Ltd. 
The Lubriscosos Specialties Mfg. 


Co. 
The Lunkenheimer Co. 
Maintenance Engineering Corp. 
Manning, Maxwell and Moore 
The Marley Company, Inc. 
Jas. P. Marsh Corporation 
C. A. Mathey Machine Works 
J. R. Meek Company 
Metal Goods Corporation 
Mid-Continent Supply Company 
Moorlane Company 
Moran Furnace and Sheet Metal 


Co. 
Murdock Tank and Manufacturing 


National Petroleum News 
National Supply Company 
National Tank Company 
Natural Gas Odorizing Co., Inc. 
Naylor Pipe Company 


ssociation: 


Nordstrom Valve Company 

Wm. W. Nugent & Co., Inc. 

The Oil and Gas Journal 

Oil Well Supply Company 

0. L. Olsen Company 

Orbit Valve Company 

Pacific Pumps, Inc. 

Paramount Supply Company 

The Parkersburg Rig & Keel Co. 
Peerless Manufacturing Co. 

Perco Division—Phillips Petroleum 


oO. 

Perry Equipment Corporation 
Petro-Chem Development Co., Inc. 
The Petroleum Engineer 
Petroleum Processing 
Petroleum Refiner 
Pittsburgh Equitable Meter Co. 
Podbielniak, Inc. 
Power Machinery Company 
4. F. Pritchard and Co. 
Process Equipment Company 
Refinery Engineering Company 
Refinery Maintenance Co., Inc. 
The Refinery Supply Company 
Riddle and Hubbell 
Santa Fe Tank and Tower Com- 

pany 
E. W. Saybolt and Company 
A. O. Smith Corporation 
Standard Pipeprotection, Inc. 
Stearns-Roger Manufacturing Co. 
Superior Manufacturing Company 
Taylor Forge and Pipe Works 
ba aaa Instrument Companies 
Tellepsen Construction Co. 
Tube Turns, Inc. 
Union Asbestos & Rubber Co. 
Union Steam Pump Sales Company 
United Centrifugal Pumps 
Vinson Supply Company 
Walco Engineering & Construction 


o. 
Walworth Company 
Westcott and Greis, Inc. 
Western Supply Company 
W-K-M Company 
Woobank Machinery Company 
World Petroleum 
ay ~—~“tyaeam Pump and Machinery 


orp. 
wyatt Metal and Boiler Works 
Young Sales Corporation 
John Zink Burner Company 
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COMING MEETINGS 





Texaco Engine One of Papers 
At WPRA’'s Annual Meeting 


HE new Texaco knockless en- 

gine, a new cracking furnace de- 
sign for increased conversion ratios, 
up-to-date information on_ sulfuric 
acid alkylation and on petrochemi- 
cals in the Southwest are among 
the featured topics to be covered dur- 
ing technical sessions of the 39th An- 
nual Meeting of the Western Petro- 
leum Refiners Assn, at the Plaza 
Hotel in San Antonio, April 2-4. An 
attendance in excess of 1000 is antici- 
pated for this year’s meeting. 

In addition to three technical ses- 
sions, two leading refinery men now 
associated with the government war 
program will address the organiza- 
tion during the general sessions. They 
are Bruce K. Brown, deputy admin- 
istrator of the Petroleum Adminis- 
tration for Defense, and Reid Brazell, 
lirector of the refining division, PAD 
Fulton Lewis, Jr., nationally-known 
radio commentator, will also speak 
at one of the general sessions A 
fourth speaker has as yet not been 
verified by association officials 


The first paper on the technical 
program will be a progress report on 
Texaco Development Co.’s new com- 
bustion process and its use in a 
knock-free gasoline engine To be 
presented by Blake Reynolds of Tex- 
aco, this paper will discuss some of 
the economic factors involved in this 
new engine design. It is based on 
the continuing study with a single 
cylinder engine 

In the second paper, “Why Diesel 
Fuels Behave as They Do,” C. C 
Ward and H. M. Smith, of the Mines 
3Zureau’s Petroleum Experiment Sta- 
tion at Bartlesville, Okla,, will pre- 
sent data on a series of composition 
studies of various crude oils from 
which Diesel fuels are made 

A new type of radiant heater using 
flameless cup burners studded in each 
sidewall of the furnace will be de- 
scribed in a paper by C. C. Tate of 
Phillips Petroleum Co., Bartlesville 
This installation is said to permit ad- 
justment of heat transfer rates at 
any point, and as a result a time- 


temperature curve for any 
charge stock can be shaped. 

The Phillips radiant furnace has 
had conversion ratios ‘gasoline to 
gas oil) of 40-50 vol.-©; and higher 
when charging virgin and catalytic 
recycle gas oils on single pass crack- 
ing without coil coking, it is reported 

The Southwestern petrochemical 
industry will be discussed in a paper 
Weber, refining editor 
Oi & Gas Journal He will cover 
some of the points of significance of 
this industry to the smaller as well 
as the large refiners 


specific 


by George 


Social activities will not be neg- 
lected at this year's WPRA meet- 
ing. They begin at 12 noon, Monday 
April 2, with a luncheon and fashion 
show for the ladies. At 6:30, Monday 
evening, there will be a buffet supper 
at La Villita, courtesy of Ethyl Corp 

The association's Spring Party 
takes place Tuesday evening at 6:30 
p.m This affair and the ladies’ 
luncheon and fashion show are being 
through the courtesy of 
the suppliers and service companies 
H. O. Johnson, of M. H, Detrick Co., 
is chairman 

Wednesday's activities will include 
a luncheon for all members and 
guests, at 12:30 p.m., and the annual 
Dinner Dance at 7:30 p.m 


sponsored 


Technical Session During WPRA’s 39th Annual Meeting 


Monday, April 2, 2:00 p.m. 
Chairman: R. T. Colquette, Pan-Am 
Southern Corp., New Orleans, La 
“Knock-Free Engine Design The 

Texaco Combustion Process,” Blake 
teynolds, Texaco Development Co 
“Why Diesel Fuels Behave as They 
Do,” C. C. Ward and H. M. Smith 
Bureau of Mines Petroleum Exper- 
iment Station, Bartlesville, Okla 


Tuesday, April 3, 9:30 a.m. 
Chairman: Harry A. Brown, Frontier 
Refining Co., Cheyenne, Wyo. 

“Fire Prevention in Petroleum Refin- 
ing,” Sturgeon Stentz, Pyrene Co., 
Tulsa, Okla 

“A New Development in Radiant 
Heating, for the Petroleum Indus- 
try,” C. C. Tate, Phillips Petroleum 
Co., Bartlesville, Okla. 


Wednesday, April 4, 9:30 a.m. 
Chairman: James J. Kelly, Kerr- 
McGee Oil Industries, Oklahoma City 
“Petrochemicals in the Southwest,” 

George Weber, refining editor, Oil € 
Gas Journal, New York. 
Sulfuric Acid Alkylation for Motor 

Fuels and Aviation Gasoline,” J. W 

Jewell and C. C. King, M. W. Kel 

re Co., New York 


logg 





MARCH 
11-17, International Industrial Exposition, « 
eur Houst Tex 
12-16, First South American Oj Congress 
Monte € 


13-16, National Association of Corrosion En 
gineers, r i Conference and Exhibitior 
Hotel Statler, New York 

15.16, Two-Day Seminar for Oil and Gas 
Analysts, Natural ne Assr f Amer 

a Texas Hote 

19-23, Conference on Personnel, 
i f Industria Cc 4 bia 

sity, New York 

19-23, Jth Western Metal Congress and Ex 
position, American 8 ety f Metals, Civ 

litorium and Exy tior Ha Oakland 


( ¢ 


21, Commercial Chemical Development Assn., 
annu neeting, Roosevelt Hote ew York 


APRIL 
American Chemical Society, 11°! 
onal Meeting (divided), Bostor Mass 
Western Petroleum Kefiners Assn., 
Meeting, Plaza Hotel, San Anto 


2-6, Radioisotopes in Industry Conference, ir 
cooperation t Atomic Energy Commis 
sion, Case Institute f Technology, Cleve 
land, Ohi 


OIL MAN’S CALENDAR 


$, Instrument Society of America, 
Sectior 1951 Sym um —Pane 
Hotel Essex House, Newark N J 

1-6, 14th Annual Midwest Power Conference, 


Sherman Hotel, Ch gO 


Newark 


Desig 


8-12, American Chemical Society, 119th Natior 
il Meeting ‘divided Cleveland, OF 

15-18, 33rd Annual Meeting, Scientific Ap 
paratus Makers’ Assn., fot 
White Sulphur Springs, W. Va 

16-18, American Society of Lubricati 
gineers, National Convention, Be 
ford Hote PI 

17.20, Packaging Institute, 20th 
tional . ng Expositio 

Packaging 
g. Au@itorium, Atlantic 

troleum Committee of Packaging In 

te, mmmittee meeting f wing Tect 

! y Lur R 


ity, N 


Greenbrier 


ladelphia 


Packag 


17th Annual Engineers’ Day, © rad 
{M r 


nes, Golder 


1 
ho 
7 


» Natural Gasoline Assn. of 
Mayo Hotel rt 
3. American Petroleum Institute, D 
of Refining, Midyear Meeting, Mayo 
Tulsa 
30-May 4, 4th National Materials Handling 
Exposition, International Amphitheatre, Ct 
cago 


25-2 America, 
Aunual Meeting 


40-May 11, British Industries Fair 
Bromwict Birmingham Engla 

MAY 

Pollution and 

Assn. of A ica, R 

7-11, The Greater New 
R : 


6-10, Air Smoke Prevention 

anoke, V 

York Industrial Show, 
egiment \rmory Mth St & 

\ve., New n 

13-16, American Institute of Chemical En 
gineers, Regiona eeting, Hotel Muehlebact 

ansa ‘ ty 
28-29, American Petroleum 


71 ark 


Institu midyear 
Marketing Cir 


nna ) 
28-June 6, Third World Petroleum Congress, 
The Hague, Netherland 
JUNE 
of Automotive Enginee 
z Frenct Lick Springs 
h Lick Indiana 
54th Annual Meeting, American 
for Testing Materials, Atlantic Cit 


SEPTEMBER 
10-14, Instrument Society of America, Sixth 
vat al Instrument Conference and Exhibit 
“oliseum, Houston, Texas 
American Institute of Chemical Engi 
regional ng Sheraton Hotel 
chester, N. Y 
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UNITED STATES 


IT 


YX MEXICO Cute OF MEXICO . 


SALAMANCA® 


PACIFIC OCEAN 


One of the more than 
now in full operation 


30,000 barrel per day 


30 Perco Cycloversion units 
is the installation at the new 
Petroleos Mexicanos refinery 

Salamanca, 150 miles northwest of Mexico, D. F. This 


11,600 barrel per day unit went on stream in September, 


at 


1950, desulfurizing the straight run gasoline production 
of this completely modern Mexican refinery. 


Write us for complete information on profits in 
Cycloversion for your own Company. 


Perco Division, 
Phillips Petroleum Company, Bartlesville, Oklahoma. 


*A SERVICE MARK 


PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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REFINING 


TRENDS 


Crude Runs to Stills Hold at Record 
High Levels in First Quarter of '51 


inom first quarter of 1951 will set 
an all-time peak of activity for 
U. S. refining operations, higher even 
than the record for the last three 
months of 1950 

Total runs to stills reached over 
6,500,000 b/d avg. late in February, 
and indicated runs for that month 
were 6,430,000 b/d avg., slightly high- 
er than in January. While the Bu- 
reau of Mines forecasts a moderate 
falling off in runs in March to 6,230,- 
000 b/d avg an average for the 
quarter of around 6,360,000 b/d avg 
is indicated 

This amount is 4% larger than av- 
erage runs for the last quarter of '50 
and it is 18°) higher than in the first 
quarter of ‘50. For all of last year 
the average of crude run to stills was 
7.6° higher than in 1949. This in- 
creased rate of plant operations for 
the first quarter is greater than the 
12% increase in demand for prod- 
ucts forecast by the Mines Bureau 

The present high rate of crude 
runs means refineries continued to be 
operated at close to capacity Re- 


porting 


97% of 


refineries were operated at 
capacity late in February, 
API basis, and for January and Feb- 
ruary at an indicated average rate 
of 95.5% 
The high rate of plant operations 
has been reflected in the volume of 
refinery stocks of products For 
heating oils 5 months of the normal 
withdrawals have 
been completed. For the refinery dis- 
tricts east of California, refinery 
heating oil stocks (kerosine and dis- 
tillate fuels) declined from 92,665,000 
bbls. on Sept. 30, '50, to close to 52,- 
000,000 bbls. on Feb. 24, the last fig- 
ure being based on API data; a total 
withdrawal of around 40,700,000 bbls 
During the 5 months from Sept. 30 
‘49--Feb. 28, ‘50, heating oil stocks 
east of California dropped from 94,- 
800,000 bbls. to 500,000 bblis., a 
decrease of nearly 37,000,000 bbls 
For the country east of California, 
therefore, the current heating season 
to date has seen a draft on heating 
oil stocks at refineries of only around 
3,500,000 bbls. larger than in the pre- 


season of stock 





TABLE 1—Trend in Refinery Gasoline Stocks, Sept.-Feb., by Districts 


Sept. 30 
1949 


Total U. S. Except Cal 


Total U. 8 


1950 Change 


28 Sept. 30 Feb. 24 


a 
< 
1950 1951* Change 





Fig. 1—Domestic Runs Continue Upward 
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™ a 


FORECAST OF CRUDE 
RuNS TO STHLS 


poco’ 4 


Current Data on 
Crude Runs, Product 
Supply and Demand 


ceding season. This despite an in 
crease in demand for this product 
which was 18° larger in 1950 than 
in ‘49, and in the first two months of 
‘51 was over 20° larger than the 
year before. At the present high 
rate of refinery operations and bar- 
ring an extremely cold spring, it 
would appear that the building up of 
stocks of heating oils against next 
season’s requirements would not be a 
difficult task for refiners the coming 
summer, even anticipating an in- 
creased demand in the coming heat- 
ing season An uncertain factor in 
demand for distillate products some 
months hence will be the consump- 
tion of jet fuels by this new type of 
aircraft expected to be coming off the 
assembly lines in large numbers 

During the same period, Sept. 30 
Feb. 28, when refinery gasoline stocks 
build up against the summer motor- 
ing demand, for the entire U. S 
stocks increased by about the same 
volume, around 31,000,000 bbls. in 
both the current period and that pre- 
ceding. See Table 1 for details. For 
the area east of California the in- 
crease this year was around 27,800,- 
000 bblis., through Feb. 24 (API basis) 
as compared with a gain of 26,300,000 
bbls. from Sept. 30, "49, through Feb 
28, 50 

For the area east of California re- 
finers’ inventories of gasoline the last 
of February were around 8,000,000 
bbls. higher than the year before. In 
the face of the increasing motor fuel 
demand and the growing require- 
ments for aviation gasoline, this ad- 
dition seems more of a cushion than 
a possible burdensome inventory 





Crude Runs fo Stills 
Daily Average (1000 bbls.) 


Domestic 


Foreign TOTAL 
API ‘ 6.4 


4.578 i 


Total (1000 bbis 
B 1 Min Data 
M 81,88 17,288 
Mo zs 14,7 
Char 
‘ Ang 


* API a 
BM Forecast of Runs to Stills, 1951 
) ia by Quart 
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Yields on Crude Runs fo Stills 


Gaso- Kero- Dist Resid 
line sine Fuels Fuels 
% % % ° 


4 
J 
4 
42 








Refining Trends 





Fig. 2—High Seasonal Rate for Motor Fuel Demand 
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* Notural Gas Liquids include natural gasoline blended at refineries, and used direct as motor fuel 


Fig. 3—Gasoline Stocks Above 1950 Peak 
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Motor Fuel Supply 
Daily Average (1000 bbls.) 
Natural 
Gasoline Blended 
from Crude Used Direct TOTAL 
2.614 0 2.964 


i 


“Total (1000 bbls 
" ( Min D 


Motor Fuel Demand 


Inctuding Exports 
Daily Average (1000 bbis.) 
API* 


iM 


“Total (1000 bbs 
Burea f Mine 


Data 


lata 
BM Forecast of Motor Fuel Demand, 1951 
D b/d a by t 


2nd Q s iQ 272; 4th Q 


Gasoline Stocks 


Finished and unfinished, end of month (1000 bbis 
Feb APi* 6.8 


API 
’ BM 
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Fig. 4—Heating Oil Demand Keeps High 


a9 4S so 


“ 1949 4 . rua. 


Heating Oils Production 


(Kerosine and Distillates) 
Daily Average (1000 bbis.) 


API" 
BM 


Feb. 24 
Total (1000 bbls 
(Bureau of Mines Data 

2.3 ‘ 


Heating Oils Demand 
Daily Average (1000 bbis 
Kero Dist 


sine Fuels 


ating Oils Demand, 1951 
and Distillates 


‘ 


Heating Oil! Stocks 


(1000 bbis. end of month) 
ero- ist 
sine Fuels TOTAL 
2.527 48,764 61,291 
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Fig. 6—Residual Demand Continues Strong Residual Fuels Production 


Daily Average (1000 bbis.) 
Refinery 
Output imports TOTAL 
t API* l ‘ 4 1,764 
FORECAST OF RESIOUAL D BM 72 2 1,42 
FUEL OW DEMANO . 


74 
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Data 


» 24 
Total (1000 bbis 
jureau of Mines 
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' 42 
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Residual Fuels Demand 


Daily Average (1000 bbls.) 
API* 
BM 


Fig. 7—Little Change in Residual Fuel Stocks -fities 
- — ; ‘ ‘Total Demand (1000 bbis.) 
$49 aS F - wa i950 4 8 0 
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Fig. 8—Production and Demand of Natural Gas Liquids 
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MILUON GALLONS DAILY, MONTHLY 
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Fig. 9—Stocks of Natural Gas Liquids 





Natural Gas Liquids Statistics 


349 ' S Bureau of Mines Report on Natural Ga 


——r | and ¢ Plant Operation 





Production (1000 gal./day ave Demand* (1000 gal./day ave 
Natural Natural 
Gasoline LPG** TOTAL Gasoline LPG TOTAL 

48 1 4 2 2 448 10,14 "1 
1,89 4 8 20,324 
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ENO OF MONTH 


Totai Production (1000 gal Total Demand (1000 gal.) 
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Stocks, End of Month (1000 gal 
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ADVERTISERS’ INDEX 


FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 
i 

SEE INSTRUCTIONS 
BELOW 





Each advertiser listed 
in this index has been 
assigned ao code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him This code letter 
appears in parentheses 
to the left of the ad- 
vertiser's name. 





Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” card 4on 
the poge opposite) 
which corresponds to 
thot assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card...no postage is 
required 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
efficient handling. 
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WHAT'S NEW! 


Reviewed by WILLIAM C. UHL, Equipment Editor 


Steam-Detergent Spray Gun Features 
12-foot Lift above Operator's Level 
Steam-detergent lifted 
the 
m-Lifting 


12 
new 


spray 
level in 
Oakite-Soluti 


is 
ft. above 
Mode! 


Steam 


working 
502 
Gun, designed for 
range ol 


where 
at 


Is mM 


uSe 


operating pre ssures (psi 


boiler end of hose while gun 


use) is 50 to 100 psi., with minimum 
boiler rating 25 or more 


hp. rec 


ft 
equlppe 1 
spade-type 


ommendec¢ gun, 7 long 
15 4 


aluminum 


1 
and weigh 


Ibs is 
with two ¢ 
Forward handle 
while 
gun A 


backs up 


nsulated handles 


remains stationary rear handle 


manipulates reinforced rub 
the 
ther hot fittings to prot« 
the 


ym prevents twist 
steel 


ber apron steam valve 
ct oper 
Swivel coupl stean 
the 
nozzle 
jet 


where 


or 
ng 
ed seamless 

I.D 
nozzle is also 


in and an inner 
ivailable 
desired. Con 
globe 


solution 


ire -1n for 


steam 
Also 
for 


and ',-in be for 


provided is a cast brass 


strainer 


use at tank solution hose 


Oakit« 


end of 
Products, Inc 
Circle No. 1 on Reply Card 
Mobile Tower Reaches High Spots or 
Squeezes through Narrow Doorways 

ft. high 
full extension to a 
floor 
the 
one-man 


through a 
de 
17 ft 
flexibility of 
Moto-Lift” 
tower 


Passage door 7 
30 in 
ight of 
dicates the 
hydraulic 

bile 
and controlled by a 
the 


by Ww or 


he above level in 
electro- 
mo- 
work 3attery-operated 
foot on the 


all-metal Moto-Lift 


lever 


has 


nlatform 
piatio n 





For More Information 

Use one of the attached 
t cards to request addi- 
tional details or literature on 
any items reviewed in “What’s 
New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in which 
you are interested. Then fill in 
the rest of the card and drop it 
in the mail. No postage re- 
quired. 








1 
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proximately 
overhead work on equipment 
Plat 


as 


cay 


9 


9 9 
se-e0 


yacity 
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a 


f 
ft 


yf 100 


600 


P| 
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Bish 


ot | 
<A tT 


X 


SAFWAY PRODUCTS’ 


Ik 
LDS 


OAKITE’S high-lift solution spray gun 


Ibs weighs ap through extensio 


and permits hydraulic 
high 


raised 6-volt 


pump 


as tery powered 1 


form is automot 


Equipment 
Materials 
Processes 
Literature 


n < 


operate d 


lve 


f 


notor 


a ri 


Any 


batt« 


flexible one-man work tower 


rv 


by 


with 
a 
stan 


may 


the 
bat 
lard 








What's New 





used. One of 110 amp.-hr. capacity 
will raise the platform 45 consecuti- 
tive times on one charge Platform 
makes its 10-ft. rise in 25 seconds 
Lowering is controlled to one ft. se« 
rate. A telescoping safety tube pre- 
vents sudden drop in event of com- 
When fully 
measures 51 in 


plete hydraulic failure 


open, bas¢ square 
and it folds to 30 x 65 in. for pass 
Extended to 
open position, base is locked with 


ige through doors 
steel pins Platform has standard 
2 t.. 9 high 
ladder with handrails 
Entire 
assembly rides on 5-in. casters with 


safety guard rail 
Tubular steel 
is separately demountabk 


rubber tires, each equipped with a 
positive safety brake on both whee! 
and swivel. Safway Steel Products 


Circle No. 2 on Reply Card 


Swing Joint Secured to Tank Shell 
Reduces Possibilities of Breakage 


The new S&J 
joint for 


Figure 235 swing 
petroleum storage tanks 
features a mounting arrangement 
which transfers all stresses to the 
tank shell only. This is said to elim- 
inate the possibility of broken swing 
joints caused by shifting of the tank 
bottom with respect to the shell. The 
joint is of the double elbow type, with 
1 tongue and groove joint between the 
elbows The 


stationary elbow is 


mounted on the nozzle flange insice 
the shell. The 
tightly against the stationary one by 
a spring-loaded rod 
proof fitting. The 
provided with a boss which rotates 
welded to the 
shell by two arms at right angles to 
During installation, these 
arms telescope before welding The 


swivel! elbow is held 


meking a leak- 
swivel elbow is 


in a thrust bearing 
each other 
design simplifies original installation 
by avoiding the use of shims. Shand 


& Jurs Co 
Circle No. 3 on Reply Card 


Displacement-Type Detector Gives Sensitive Control of Liquid Level 





Precise and 
control 
of very small 


sensitive 


changes in liquid 
level is provided 
by a new Honey 
well 
ment-type detec- 


displace- 


tor and transmit- 
ter utilizing a 
bellows seal 
which can _ be 
hooked up with 
a standard _re- 
ceiver - controller 
and a diaphragm 
valve It is rec- 
ommended for 
examp‘e, for re- 
finery 
ators where the 
rate of with- 
irawal of  bot- 
toms must be 


fraction- 





carefully con- 


trolled to insure 











uniform flow 
through the heat 
exchanger to 
maintain the fractionator charge at 
a constant temperature. Wide 
tions in bottoms flow rate would af- 
fect the feed temperature rapidly. The 


varia- 


new instrument detects minute level 
changes and initiates corrective ac- 
tion immediately instead of permit- 
ting the level change to become ac- 
cumulative 


Basically, the device comprises two 
sections—a detector unit and a force 
balance transmitter. (See sketch) A 
welded steel detector cage is connec- 
ted to the vessel in which level is 
being measured A stainless steel 
cylinder displacer in the cage has 
fastened to its upper end, a rod which 
extends outside the cage through a 
stainless steel sealing bellows. The 
portion of the rod projecting from 
the cage extends through a yoke and 
earries removable zero se tting 
weights and terminates with a groove 
for hanging calibrated weights. Ver- 
tical movement of the _ displacer 
causes rotation of the yoke shaft, 
which is supported by self-aligning 
ball bearings Rotation of this yoke 
is transmitted through the base plate 
by an extension of the yoke shaft 

Mounted on this extension is a 
lever on the top surface of which is 
a knife-edged pivot. A small scale 
on the lever is calibrated in specific 
gravity. The knife edge is adjustable 
laterally along this scale to permit 
the device to be adjusted for specific 


HONEYWELL’S new level controller 


A second lever, mounted 


is pivoted at the 


gravity 
about the first one 
other end and rests on the knife edge 
Mounted above these levers are two 
bellows assemblies, one for damping 
the other for balancing 

An increase in liquid level causes 
momentary upward motion of the 
float. This results in a clockwise ro- 
tation of the yoke, the same of its 
extension shaft, and, consequently 
the lever carrying the knife-edge piv- 
ot. The pivot moves the second lever 
against the pneumatic balancing bel- 
lows, thus opening the supply air 
port and permitting air to enter the 
bellows. Air pressure increases until 
sufficient force is created to return 
all components of the system to their 
original positions, before the changt 
in level occurred An opposite se- 
quence of operation takes place if 
the level decreases The damping 
bellows serves to eliminate oscilla- 
tion, or “hunting.” 


The instrument has the following 
specifications: ranges; 0-14 up to 
0-120 in 300 and 600 psi 
materials, cast steel displacer cage 
with stainless displacer 


pressure 


Brass, Mon- 
el, or plated displacers are available 
on application. Bellows and trim are 
of stainless steel Connections are 
available for most typical installa- 
tions. Minneapolis-Honeywell oe 
lator Co., 


Brown Industrial Div 
Circle No. 4 on Reply Card 
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f Ele 


Cross-Arm Impactor Easier to Use 
Than Regular Valve Kandwheels 
The Edward 


handle is a means for exerting greater 


Impact cross-arm 


to positively close a_ valve 


against high operating or test press- 
ure It is said to deliver 2.8 times 
the closing for« of hand- 


wheel It is currently available on 


regulal 


144, 1's, and 2-in 


Univalves of 1500 
and 2500 psi., and 2-in. Edward hy 
draulic valves. Application to larger 


size valves is to be made available 
later. In operation, two lugs of th¢ 
strike 


cross-arm handle equal blows 


simultaneously against the opposite 
all which is 
permanently attached to the 


stem Vrenches or 


sides of the smal! adaptor, 
valve 
extension bars 
are not nee Handle is cast mal- 
leable iron. Edward Valves, In¢ 


Circle No. 5 on Reply Card 


“Six in One” Proportioning Pump Will 
Meter Liquids up to 500 cc. min. 
The Brosites Model No. O, “6 in 1 
proportioning pump, designed for lab- 
oratory or pilot plant work in the 
metering of small quantities of liq- 
uids, is a combination of six sepa- 
rate pumps operated by a common 
motor of 1/20 hp., 110 volt, singl 
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phase. Each separate pump has a 
capacity of 1 to 500 cc./min. when 
the solution is water or a free-flow- 
ing liquid. Total capacity of 3000 
ec./min. can be obtained when all 
pumps are operated in parallel. Regu- 
lated flow can be obtained from each 
of the pumps with delivery in desired 
proportions within the capacity of 
the unit. Brosites Machine Co 


Circle No. 6 on Reply Card 


“Ultramax” Buret Offered in Revised 
Model for Improved, Safer Operation 

A revived model of the “Ultra- 
max Buret” has been introduced in 
which the operation of the Teflon 


plug has been changed to give posi- 
tive turning and independent adjust- 
ment of pressure. The round knob 
has been replaced with a hexagonal 
shape to prevent rolling on a hori- 
zontal surface. The knob and lock 
nut are now made of acid and alkali 
resistant Vinylite instead of Catalin, 
as previously employed. New methods 
of machining the Teflon plug have 
possibility of leak- 

process has been 


eliminated the 

age, and a new 
employed for the permanent fused-in 
ceramic scale to insure permanent 
linearity. The Buret is made of Fisch- 
er & Porter Pyrex 
brand tubing 


precision bore 
Emil Greiner Co 


Circle No. 7 on Reply Card 





DID YOU MISS THESE? 


The following items reviewed originally in “What's New!” in the 


January issue, have aroused considerable interest among our readers 


They are therefore being repeoted briefly as a service to those who may 


have missed them. 
reply card in this issue. 


Variable-Area Type Flow Transmitter 
Uses No Mercury or Diaphragms 


The “V/A Cell” is a flow transmit- 
ter developed for differential pressure 
applications. It is mercury-less but 
does not utilize a diaphragm. It is 
basically a through-flow instrument 
of the variable-area type which meas- 
ures a by-passed portion of the main 
stream. Continuous self-purging is 
thus provided. A magnet 
follows float 
flow into proportional air for trans- 


coupling 
position and converts 


mission to receivers. The cell is ap- 
plicable to services in liquid, gas, and 
vapor streams (including steam), ex- 
cept for slurries, high-viscosity fluids, 

difficult chemicals. Total 
lifferential range is 50 to 1400 in 


and some 


water; maximum operating tempera- 
ture is 350° F. Fischer & Porter Co 
Circle No. 8 on Reply Card 


More Rapid Reset Rate, Rate Action, 
Provided in New Controller Design 


A force-balance, non-indicating 
controller for pneumatic transmission 
systems has a circuit said to permit 
four times faster reset rate and four 
times faster rate action than con- 
ventional instruments. Composite ef- 
fect of the three responses in the 
‘Transet Tri-Act” controller allows 
start-up and pneumatic setting with 


For details or copies of literature, use the regular 


no overpeaking. Faster response set- 
tings allow use of rate and reset re- 
sponse, with stability, on processes 
where these effects were needed but 
could not be used. The circuit con- 
tains two closed loops in series——th« 
first containing fixed proportional re- 
sponse and adjustable rate action; the 
second with adjustable 
response and adjustable automatic re- 
set. The unit supplements the ‘“‘Trans- 


proportional 


aire’ temperature and pressure trans- 
mitters and the “Miniature Transet’ 
(for graphic panels) recording receiv- 
ers, to provide a complete control 
system. Taylor Instrument Cos 


Circle No. 9 on Reply Card 


Giant Lube Oil Plant 


New Horizons, Lummus at Cit-Con; 
a 24-page 
a refinery tour in pictures of the Cit- 
Con Oil Corp.'s new lube oil refinery 
at Lake Charles, La, The Lummus 
Co 


pictorial brochure giving 


Circle No. 10 on Reply Card 


Fractionating Tower Trays 

Glitsch Truss-Type Bubble Trays 
3ulletin No. 150; 24 pages of engi- 
neering information, drawings, pho- 
tographs on fractionation column in- 
ternals, their design, fabrication, and 
installation. Fritz W. Glitsch & Sons, 
Inc 

Circle No. 11 on Reply Card 





What's New 





Fast Action and Self Positioning Are =e Shock and vibration resistant due Boiler Plant Valves Handle Steam 


Features of New Quick Coupling Unit ‘° "tens taper on the handle ring Ang Water at High Pressure Drops 
locking lugs and tail piece locking 

A new, two-piece, self-+positioning flanges. Gasket wear is minimized The new line 
quick coupling unit is said to open because the flat tail piece face is of Swartwout 
and close with less than a quarcer pressed square against the gasket Type V10, flow 
turn in less than a second. Consist without twisting action and is locked regulating valves 
ing of a body with three tapered to the gasket under pressure when for power plants 
locking lugs and mating male or the connection is made Standard are designed to 
female tail piece, the “J. S. Quick couplings take up to 150 psig.; a high handle steam and 
Coupling” is available in aluminum pressure model may be obtained for water at high 


‘ » . as 
high test bronze, stainless steel, and pressures in excess of 2000 psig. Mead pressure drops 


Tae 


Ni-Resist alloy. Sizes range from Cornell & Co and especially 


' o 6 in., inclusive It is said to Circle No, 12 on Reply Card flashing conden- 


Abhaae 
yvryver 


ati Uses in- 





clude drainage 
for stage heaters, 
evaporator coils 
flash tanks, proc- 
ess systems, sub- 
cooled heaters 


boiler blowdown 


d pump recir- 


othe 

service conditions 

where high-veloc 

ity impingement 

causes frequent 

maintenance 

complete valve replacement. Manu- 

facturer states one of these valves 

has been in continuous use for over 

three years with no signs of wear on 

1 high pressure heater drain where 

550 psi mndensate at saturated steam 

temperature flashes to 340 psi. as it 

passes through the valve All in- 

ternals are made of stainless steel, 

heat treated and precision ground 
. . . . Valve design, with scroll] inlet and 

paint-stripped in less time—at less cost gradually expanded straight outlet, 

eliminates direct impingement and its 

resulting corrosion-erosion effects. V10 

valves are supplied in seven pipe sizes 





Bi 'T FAST—that's how old paint rolls off when 


you strip tanks the money-saving Oakite way. 600 psi. standards; 900-1500 and 2500 


from one to four inches, in 150 to 


: : - si. standards are also available. The | 
Powerful Oakite strippers, applied by hot-flow-on, P andards are a ’ 
Swartwout Co 


Circle No. 13 on Reply Card 


steam gun, or cold-flow-on method, actually float 
off paint, dirt and grease. You save time . . . no 


hand-scraping or chipping. You save money... " . . 
long-life ‘ial Pn age and se Mechanical Packing Made by Coating 
No expensive sand blasting. And you're safe... Each Asbestos Strand with Teflon 

no fire hazard. “Blu-Lon,” Style 320, a new chemic 
Ask your local Oakite Technical Service Repre- cow dane pasos —— pti. 
sentative for on-the-spot demonstration. Or write 
for Booklet F7629. No obligation. Oakite acids. and most caustics. The ma 


Products, Inc., 44C Thames St., New York 6, N.Y. terial is 100% pure Cape Africar 


and sulfurous, chromic, and nitric 


SEND tor this FREE Booklet 
ine ache . ly "ee 

itis tull of useful information blue asbestos, entirely free of the 

on general maintenance usual spinning cotton content It i 

, Cleaning. Coversall divisions . .. Technical Service Representatives in Principal Cities of U.S. & Canada coated by the so-called technical sus 

of the Petroleum Industry— 


production, processing, pensoid process with Teflon under 


transportation, marketing 700° F. heat fusion to provide tht 
property of chemical inertness Al 


W. Chesterton Co 
PETROLEUM SERVICE DIVISION Cirele No. 14 on Reply Card 
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What’s New! 





Gas-Pressure Type Extinguishers Are 
Designed for Dangerous Metal Fires 

A pressurized extinguisher designed 
for hazardous metal fires has been 
developed and is said to be effective 
on fires in magnesium, sodium, potas- 
sium, Zinc, powdered aluminum, and 
the like.The Ansul “MET-L-X” Dry 
Powder extinguisher uses an ex- 
tinguishing agent which fuses to form 
an air-excluding crust over the burn- 
ing metal. Small particle size permits 
its use in a gas-pressure type unit. 
The powder is  moisture-repellent, 
free-flowing, non-toxic, non-corrosive, 
and non-abrasive It does not con- 


duct electricity and will not deter- 
i 
| 


iorate under normal conditions. Man- 
ufacturer emphasizes that it is in 
no way similar to the Ansul Dry 
Chemical In order to further dif- 
ferentiate, MET-L-X units are paint- 
ed bright yellow; dry chemical ex 
tinguishers are fireman's red. The 
MET-L-X units are on Defense Order 
allocation and not available at pres- 
ent to the general market Ansul 
Chemical Co 


Circle No. 15 on Reply Card 


“Silent Blast’ Burner Provides Wide 
Selection of Flame Sizes and Shapes 
The “Precision-Martin” Silent Blast 
Burner is designed for glass working 
and other heating jobs requiring a 
wide range of flame sizes, shapes, and 
temperatures. Gas flow is controlled 
by a cock which swings through a 90 
arc, full-on at one extreme to shut-off 
at the other, with minute control of 
flow in smooth gradations. Gas is 
lelivered to the port not mixed with 
xygen or air until it is ignited. A 
vilot burner on a telescoping shaft 
acilitates lighting and maintains the 
naster flame. Three interchangeable 
10zzles are provided— 7, 19, 31-ports 
o modify the flame from a fine 
1eedle point to a brush shape, from 
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METEX MIST ELIMINATORS 
the modern way to cut entrainment costs 
product purity with high throughput 


a ™ 


Condensed information on the function, applications 
and resultant economies obtainable through this mod- 
ern development in Entrainment Separation. 


The effectiveness ofp METEX MIST ELIMINATORS has 
been demonstrated by installations of several years’ stand- 
ing both in this country and abroad. Used in vacuum pipe 
stills, scrubbing towers, knock-out drums, evaporators and 
similar equipment and equally adaptable to new or existing 
installations, they have effected such marked economies as: 


95% or better entrainment removal 
End-product quality secured even with lower-cost 
raw materials 
3. Operation at full capacity without contamination 
4. Practical elimination of re-runs 


Write for your copy today. The coupon below is for your 
convenience. No obligation, of course. 


METAL TEXTILE CORPORATION 


631 EAST FIRST AVE., ROSELLE, N. J. 





Metal Textile Corp. 

631 East First Ave., Roselle, N. J. 

I would like to have a copy of your new 
booklet, Metex Mist Eliminators 

Name Title 

Company 

Address 

City State 
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HYDRYER*... 


. for Dependable Dehydration 
of Air and other Gases 


q Unexcelled for efficiency in drying 
1 air for instrument and process controls. 
j Pritchard HYDRYERS are standard pack- 
‘ aged units designed to reduce dew points 
of compressed air and other gases to minus 


F. Only service connections are re- 


quired. Specially designed HYDRYER* 
units can be built to your ih ama 
Write for FREE Bulletin No. 16.0.080 


egistered Trade Name 





QUALITY 


Specialized Process 





die, 


Dept. No. 71 


EQUIPMENT DIVISION 


‘chard. 


908 Grand Ave., Kansas City 6, Mo | 





EQUIPMENT 








Oth 


District Offices 
HOUSTON « st LOUIS » CHICAGO . ed brag * TULSA *« NEW YORK 


» Prine wal Cities from Coaat to Coast 





Yarway Impulse Steam 
Trap is hardly larger 
than a pipe union. Easily 
installed anywhere. 2" 
trap weighs 1% lbs.; 
2” trap only 8% Ibs. 
Over 650,000 Yarway 
traps have been proved 
on the job. Sold by over 
200 distributors. For 
name of nearest one, or 
free bulletin, write... 


YARNALL-WARING CO. 
153 Mermaid Ave., Phila. 18, Pa. 





IMPULSE STEAM TRAP 


318 (To obtain more data on advertised products see page 31 
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What's New! 





an annealing flame at mild heat to a 
short, intense flame for glass sealing, 
ore fusing, and high temperature 
melting. Burner is adjustable on a 
ball or socket joint. Overall dimen- 
sions are 9 in. high, 9 in. long, and 
5 in. wide. Weight is approximately 
7 lbs. Precision Scientific Co 

Circle No. 16 on Reply Card 


Thread and Flange Sealing Compound 
Resists Hydrocarbons, Refrigerants 


“Cyl-Seal” is a new leakproof joint 


compound for sealing pipe connec- 


tions said to be resistant to natural 
propane, 


solvents 


gas, butane, gasoline, oil 
and most 
methyl chloride, and oxygen (up to 
230° C.). It is applied in liquid form 
to threaded or flanged pipe 


Freon, ammonia 


connec- 
tions and changes in the 
tough 


become 


joint to a 
which does not 
hard or brittle and has good 
thermal 
easily 
Material is 
aphite, oil, 

Threaded 


elastic solid 
resistance to vibration and 
shock 
sembled without 


Joints can be disas- 
damage 
said to contain no lead, pr 


solvents 


or flammable 


joints made up with the compound 
have held up at pressures to 2000 
psi. without leakage, the manufac- 
turer states. Coverage is good, one 


gallon making approximately 2000 %4- 


in. joints. Cyl-Seal is available in 


containers from ‘'.-pint brush top 


cans to 55-ral. drums. Price ranges 


upwards from $4.10/ga!. in 55-gal 
drums, F.O.B. factory at West Ches- 
ter, Penna. West Chester Chemical 
Co 


Circle No. Vi on Reply Card 


Trade Literature 


Refinery Valve Specifications 

Nordstrom Valves, 
for Petroleum Refinery 
stiff cloth, ring-type binding, con- 
taining complete set of bulletins with 
full service conditions and 
tions, diagrammatic 


Specifications 


Services; 


specifica- 
flow charts, and 
descriptive information on 19 
important petroleum 
valve require- 
kwell Mfg. Co., Nordstrom 


oncise 
present-day 
processes and their 
ments. Rock 
Valve Div 

Circle No. 18 on Reply Card ‘ 


Lubricating Grease Additive 


ARD in 
Development 
pages 


Santocel 


Lubricating 
Data Sheet; ’ 
properties and: 
other technical data on a free-flowing / 
aerogel, useful in the formulation of | 
greases or other specialty lubricants.\} 
Monsanto Chemical Co. 

Circle No. 19 on Reply Card 


Greases, 


four giving 
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“Nickel-less” Stainless Tubing 

B & W Stainless Croloy Pipe and 
Tubing 3ulletin TDC 140, covers 
physical and mechanical characteris- 
tics of three non-hardening straight 
chromium stainless tubing steels, 
AISI Types 405, 430, and 446; sug- 
gested as interesting answers to the 
problems associated with current re- 
strictions on the use of nickel in steel 
Babcock & Wilcox Tube Co 

Circle No. 20 on Reply Card 

Process Instrumentation 

Taylor Technology, Vol. 3, No. 3; 
includes articles on natural gasoline 
process instrumentation at Magnolia 
Petroleum's new Sholem-Alechem 
plant, on the new Tri-Act controller, 
on liquid level controlling, and on 
shop facilities for testing pressure 
nstruments. Taylor Instrument Cos 


Circle No. 21 on Reply Card 


Flexible Metal Bellows 

Fleron Bellows, Bellows Assem- 
blies, Bellows Devices, Catalog CMH- 
113; 20 page booklet giving specifi- 
cations, technical data, and typical 
application for small bellows in brass 
stainless steel, bronze, Monel, and In- 
conel for such services as controllers 
and instruments, regulators, valves 
steam traps, shaft seals, misalign 
ment connectors, and the like. Chi- 
cago Metal Hose Corp 


Circle No. 22 on Reply Card 


Aviation Gasoline Processes 

Heat Engineering, January, 1951 
includes an 8-page article on catalytic 
processes and aviation gasoline cov- 
ering, for example, isomerization, al- 
kylation, catalytic cracking, catalytic 
reforming catalytic aromatization 
Foster Wheeler Corp 


Circle No, 23 on Reply Card 


Finned Exchanger Tubes 

Brown Integral One-Piece Fin- 
tubes, Bulletin No. 511; 8 pages of 
catalog information, listing size 
ranges, materials of construction, out- 
side surface areas, design curves, and 
including typical applications. Brown 
Fintube Co 


Circle No. 24 on Reply Card 


Process Equipment Catalog 

Patterson Catalog CEC-50 36 
pages describing and __ illustrating 
processing equipment and machinery, 
including agitators, mixers, blending 
units, synthesizing pilot plant units, 
etc. Patterson Foundry & Machine 
Co 


Circle No. 25 on Reply Card 
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no ¥- 2-2 WORRIES 
wi 2-( BLOWERS 


ROTARY 


Three of many Type 
RCG Gas Pumps in 
processing plant. Co- 
pacity of each of 
these three is 269 
cfm, 


Today's production urgencies call for “no-vacation” performance 
from blowers and other equipment to move gas and air. You 
must be sure of positive Volume, at the required Pressure, and 
at Low power cost to keep down rising expenses, The answer is 
Roots-Connersville Blowers with V-P-L. 

You can obtain this freedom from worry by installing your 
choice of R-C Centrifugal or Rotary Positive equipment. This 
exclusive dual-ability gives you the choice of either type to best 
meet your requirements, Wide latitude in sizes, from 5 cfm to 
100,000 efm, permits selection of units with capacities close to 
your specific needs. Often, this flexibility saves time, cost. space, 
weight and power charges. 

R-C engineers will gladly counsel with you on any problem of 
moving or measuring gas or air to keep production going. 


Roors-CONNERSVILLE BLOWER CORPORATION 
510 Texas Avenue, Connersville. Indiana 


Type OB Gas Ex- 
hauster. Capacity 
19,000 cfm, driven 
by 332 hp steam 
turbine. 


ONE OF THE DRESSER INDUSTRAES 


(To obtain more data on advertised products see page 312) 








ANNIN DOMOTOR 
CONTROL VALVE 


Representing The Greatest 
Control Valve Improvement 
of The Century. 


Consistently... Annin Domotor Valves Improve Performance and Save Money 
In Every Industry! When you specify AnNin Domoror Valves you get the 


benefits of a revolutionary, but thoroughly field proven and accepted, valve design 





that brings you greater benefits than ever before possible In many industrial 

applications, a new standard of valve performance has been made possible 
opening an entirely new field for instrumentation engineers and control valve 

buyers alike. ANNIN VALVES SAVE MONEY because they make possible 

simplified maintenance, reduced inventories, greater utilization. It'll pay you 

to investigate ANNIN Valves for yourself. Send for an ANNIN Bulletin today! 


go a & 


SINGLE SEAT — provides SPLIT-BODY CONSTRUC- INTERCHANGEABLE SMOOTH, POSITIVE AC- DIRECTIONAL FLEX! 
tight shut-off and preci- TION — simplifies mainte- FLANGES — increase flexi- TION —BOTH WAYS! BILITY — provides even 
sion control. nance, reduces weight, bility, reduce inventories. Gives precision fluid con- greater application flexi 
lowers first cost trol, greater stability. bility without additional 
cost. 

















THE ANNIN COMPANY 3500 UNION PACIFIC AVE., LOS ANGELES 23. CALIF. 
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Gas Synthesis Plant 

Valve World 
includes a six-page 
the Bureau of 
Dem 
Mo 


1951 
ribing 
Gas-Synthesis 


Crane No. 1, 
article 
Mines 


Plant at L 


les¢ 

mstration yulsiana 

Crane Co 

Circle No. 26 on Reply Card 

Technical Book on Acrylonitrile 
The Vol 

4 Chemicals 


Chemistry of Acrylonitrile 
Nitrogen 


Cyanamid's 
Digest; 96-pa 
cussing the 


chemical properties 


ij 
i1S- 


ge, hard bound book 


synthesis, physical and 
and 


acrylonitrile 


present po- 
tential ap} F 
used in synthetic 


rubber, synthetic 


fibers, plastics, dyes, antioxidants, in- 
( luding a bibli- 
illustrated 
an ¢ ‘yanamid Co 


No. 27 


secticides, et 
ography 


indexed 


with 580 satioens 
Ameri 
Circle on Reply Card 
Anti-Corrosion Linings 
Atlas Corrosion Proof Linings, 
letin No. 4-1; 
tion table 
for 
against 
Mineral 
Circle 


Bul- 
a helpful selec- 
line of 


features 
covering 
rete 


products 


lining con or steel to protect 


specific < Atlas 
Products Co 


No 


rrrosives 
28 on Reply Card 


Process Heating Units 

Fired Heaters 
Bulletin B-45, « 
line of 


Process Heating 
new 
vertical 
15 million 
hr., temperatures to 750° F. or 


for 

standard 
heaters 

3tu 


vers a 
direct fired 
capacities 100,000 to 
above, 
direct heating of fluids or indirect 
heat 


diums such as Dowtherm 


for 
circulating heating 
fer 
automatic < 
ers Wells ¢ 


Circle 


using trans- 
with 


Struth- 


me 
ontrols available 
‘orp 
No. 29 on Reply Card 
Deionization in Water Treatment 

Zero Hardness by Amberlite Deioni- 
zation; folder explains silica and car- 
dioxide water by 
systems of 


bon from 
bed 
recommended lay- 
et tohm & 
Products Di- 


removal 
multipl 
with 


single, or 
ion exchange 
case 


Co.., 


outs, 
Haas 
vision 


histories, 

tesinous 
Circle No. 30 on Reply Card 
Valve Sizing Charts 

Sizing Chart, Supplement 3, Cata- 
log 70, covers steam valve sizing for 
the range from 1 to 1 million Ibs. /hr. 
and butterfly valves from 15 to 10,000 
gpm. Fischer & Porter Co, 

Circle No. 31 on Reply Card 


Expansion Joints 
Expansion Joints, 

1951 edition, 

Yarway 


3ulletin EJ-1912 
16 pages on company’s 
“Gun-pakt” and “Glan-pakt” 
PETROLEUM PROCESSING, 


March, 1951 
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Nicholson Steam Traps Require 


NO CHANGE of VALVE 


or SEAT, 0 


Nicholson steam traps save the time and trouble of adjusting valves 


for varying pressures. This feature substantially speeds production and 


maintenance. 


large, resulting in from 2 to 6 times average drainage capacity. 
Both valve and seat are renewcble. The fast action of Nicholson traps 


prevents waterlogging. 


frequently increased production of cooking 
kettles, for example, as much as 30% 


“cold blow” 
every application. 
to 2”; 


nate in unit heaters 


Size \% 
to 225 lbs. 


press. 


Made of hardened stainless steel, 


Installations 


YY 


to 225 Lbs. 


the valve is extra 


have 





ie ise 


Elimi- 


5 types for 


Send for 
' BULLETIN 450 

















GEAR and PUMP CO., 


Capacities: 1-700 GPM 
Discharge: 1000 PSI for viscous liquids 
300 PSI for woter 

New Single-Point Alignment — eliminates 
bearing strain and rotor misalignment 
due to change of position of pump ele 
ments. Housings for exte rnal timing 
gears and bearings bolted directly to 
pump body—thus move with pump 
body if it is displaced during installa 
tion, or if it expands when handling hot 
liquids 


New “Dual-controlled" Rotors —for less 
wear on bearings and timing gears 
Axial control by heavy-duty thrust 
bearings — radial control by precision 
cut timing gears and heavy-duty roller 
bearings 


New Speed in Servicing—gear hx 
center line supported, 

rate alignment 
posit: 


usINg 
doweled for accu 
All parts automatically 
ned by shoulders and locknuts 


Sier-Bath 


Founded 1905 


FOR NON-LUBRICATING 
~ LIQUIDS, SEMI-LIQUIDS 


% Greater Dependability 
% Lower Maintenance Costs 
% Longer Life 


PLUS These Regular Sier-Bath Advantages: 


No metallic contact between rotors — sus- 
tains high volumetric efficiency 


Only suction pressure on stuffing boxes — 
reduces packing maintenance 


Less strain on valves and piping — mini 
mum cavitation because pump reduces 
velocity change. Eliminates hammer, 
vibration 





Direct-connected up to 1800 RPM, Self- 
priming, Pulseless Discharge. 

Available in horizontal 
struction, corrosion resistant alloys 
Special bodies, stuffing boxes and bear 
ings for high temperature applications 
Sier-Bath ‘‘Gearex"’ Pumps for lower 
pressures and capacities 


or vertical con 


WRITE FOR FURTHER INFORMATION 
9271 HUDSON BLVD. 
NORTH BERGEN, WN. J. 
Also Makers of Sier-Bath Precison Gears and Gear 
ouptings 


Member A.G.M.A. 
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What’s New 





expansion joints, in sizes to 24-in., in- 
cluding instruction on 


pansion in 


figuring ex- 
pipe and how to figure 
anchors. Yarnall-Waring Co 


Circle No. 32 on Reply Card 


AC-DC Test Ammeters 

Columbia Tong Test Ammeters, 8- 
page catalog folder 
ation and 
for instant current 


describing oper- 
use of a test instrument 
measurements 
either AC or DC, in various models 
with ranges up to 1000 amps. Colum- 
bia Electric Mfg. Co 


Circle No. 33 on Reply Card 


Combustion Control 
Set of five bulletins covering five 


ries on combustion control 


in as many different manufacturing 
plants; each describing the problems 
faced, the specific conditions existing, 
how the system operates, and results 
obtained: none are petroleum plants, 
however, load conditions ranged from 
10,000 to 120,000 lb/hr. The Hays 
Corp 
Circle No. 34 on Reply Card 
Petroleum Processing Index 
PETROLEUM 


1950 


PROCESSING Index for 
includes subject and author in- 
dexes for all feature articles and regu- 
lar departments for the 12 issues pub- 
lished in 19&0. N 
Publishing Co 


ional Petroleum 


Circle 


No. 35 on Reply Card 





Literature Offered in this 


CIRCLE 


NO. N4 ON REPLY 
TIOXIDANTS (GASOLINE 
t by the 


REPLY ARD 


page 


IRCLE NO. N6 ON REPLY CARD 
PUMPS 


CENTRIFUGAL 


i bulletir 


See adver 


NIT ON REPLY CARD 


NB ON REPLY CARD 


N9 ON REPLY 


2 ON REPLY CARD 


) 03 ON REPLY 
YGERS B etir 


page 240 t 


IRCLE NO. 04 ON REPLY 


HOMOGENIZERS, Cata 
fanton lin Mar 
pany, Ir id 


43 this sue 


CIRCLE NO. O85 REPLY ARD 


Issue’s Advertisements 


J k Pritchard & C See 


advertisement | 
CIRCLE NO. 06 ON REPLY CARD 


IMINATORS Booklet 
Mist Eliminator 
Textile <¢ 
‘ment page 17 
NO. OF ON 
\LYZERS 
S20 ff 


See 


CIRCLE NO. O#% ON 
NT REMOVER, B 
Oakite Prod 
ement page 


NO. O89 ON 


CIRCLE NO. V1 ON RE 
JTACKETING er 
fers Manufact 

nent page 2 


CIRCLE NO. ¥2 ON 


V3 ON RE 


page 21 t ¢ 
CIRCLE NO. P6 ON RE 


CIRCLE NO. P7 ON 
VISCOMETERS, B 

by e P 

advertisement page 2s4 

CIRCLE NO. P88 ON RE 
WELDING FITTINGS. C 

iffered by the 


Globe 


CIRCLE NO. P9 ON RE 


Flange and Coupling Selector 

Nooter Flange and Coupling Selec- 
tor, revised edition, a slide-rule pro- 
viding such data as O.D. of flange 
number 
informa- 
Series 15 and 30 flanges 


and raised face, thickness, 
and diameter of holes, bolt 
tion for 
and average sizes of standard, extra 
heavy, 3000 and 6000 lb. couplings; 
including a pipe standard table, The 
Nooter Corp 
Circle No. 36 on Reply Card 

Tube Cleaning Equipment 

Airetool, Bulletin No 19; four 
pages covering the new ball bearing 
type, Series 6000, air or steam driven 
tube cleaning motor, with illustrations 
and data on optional cleaner heads 
kinds of de- 
of refinery tube 


for removing various 

posits in every type 

Airetool Mfg. ¢ 
Circle No. 37 on Reply Card 


Tank Coatings and Linings 


Corrosion Control Coatings, 12-page 
folder describing vinyl-based thermo- 
materials 
maintenance coatings and tank lin- 
ings with high resistance to aviation 
gasoline, diesel oil, crude, lubes, and 
most petroleum hydrocarbons at room 


plastic resin designed as 


temperatures, Casey & Casé 


Co 


Coating 


Circle No. 38 on Re ply Card 

High Compression Compressors 
Clark Model HBA 

3ulletin 104; 36 pages of technical in- 


Compressors, 


formation on a line of super 2-cycle 


right anglk high compression, 


gas- 
engine-driven 
10 cylinders 


units, in 5, 6, 8, and 
1100 to 2200 bhp., use- 
ful in refinery, natural gasoline plant, 
pressure maintenance, gas booster, 
and pipeline services. Clark Bros. Co 
In 


Circle No. 39 on Reply Card 





For Your Convenience 


Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information on 
any items reviewed in “What's 
New!” You'll find them facing 
the first page of this section. 
Just circle the numbers corres 
ponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
bottom of the card and drop it 
in the mail. No postage re- 
quired 
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re From Well to the L.P Gas and Cycling 


Industries ORBIT \ 


VALVES 


: FE 0 RG ED Orbit Forged Steel Valves are de- 
pendable. The Orbit principle of 
haa valve closure makes it possible to 
utilize a resilient Body Seat. All 

Orbit Body Seats are deflected in 

the closed position a_ sufficient 

amount to assure a seal, regardless of minor body 

deflections or normal wear of the seating surface. 

Contraction, expansion and vibration will not cause 


the seating surfaces to separate in the closed posi- 
tion. 


Use Orbit Forged Steel Production Valves in your 
Well Head installations. 


Use Orbit Forged Steel L.P. Gas Valves in your 
L.P. Gas plant. 


BRANCHES 


HOUSTON, TEXAS 
407 Velasco 


Serving the Gulf Coast 
ODESSA, TEXAS 
Starr Warehouse 
Serving West Texas + 


CASPER, WYOMING 
The Great Western Co 
Serving the Rocky Mcuntain States 


and Canoda - oO. Box 699 TULSA, OKLAHOMA 


Your Supply Store Carries Orbit Valves in Stock 





ANOTHER WARREN PETROLEUM CORPORATION DRYING x INSTALLATION— 


SO ne 








at Wairen’s. os Texas, plant 


ater, Tees. 


Activated and gaseous 
hydrocarbons to lower dew points a any other 
commercial adsorbent. 
one ane 
will ese ong open and Use” 
ro the Yon can gu (ay 
ng, re a 











PERSONALS 


Daniel L. 


Hussey, who 
mpany 25 years ago as a 


student 
er, has been appointed assist- 
general rintendent of the 
Bayway Refinery 

Esso Standard 
Oil Co 

H « succeeds @ 
Bryant F. Ken- 
nedy who 
joined 
ard 


ment ‘on maintenance 
neer, production department head and 
assistant Stanco 
In and 
the Bayway Refinery 
graduated 
hnic Institute in 1925 
zation changes includ 
1 of George F, Eustis 
mechanical superintendent to suc 
ceed Jules Verner who is retiring 
Dale I. Watkins to succeed Mr. Et 


is as assistant n lanical super 


plant 


Dr. Dilworth T. Rogers, of 
ard Oil Development Co.'s 
Division been named 
This is 
with the ompany policy 


search asso 


itles upor 
have rendered outstar 
g serv s along technical lines 
Following an initial period of pro- 
research work after joining the 
ral research affiliate of Standard 
(N. J in 1938 


s have 


Dr togers 
been 
oncerned with additive 


These in 


marily 
lubricating oils and fuels 
cluded detergents, oxidation inhibi 
tors, pour point depressants, viscosity 
index improvers, and other chemicals 
He has collaborated in the publica- 
tion of various outstanding technical 
articles, and approximately 60 United 
States and foreign patents have been 
ssued in his name 

Dr Rogers attended Rensselaer 
Polytechnic Institute where he re- 
received a chemical engineering de- 
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1931 and an M. S. in chemi- 
eering in 1934. During thes¢ 
was also an instructor in 
In 1937 he received his 
organic chemistry and in 
Ph.D. from Harvard 
While at Harvard, he 
both the Thayer an 
ity Fellowships 
T. J. Gates has been advanced to 
the post of refinery engineer at the 
Calif., refinery of the Gen 
eral Petroleum Corp 
Mr. Gates has been with General 
Petroleum since May, 1946, His first 
post aS as a pressure equipment in 


Since 1949 he has been a 


Torrance 


spector 
maintenance control engineer 

He ived a degree in chemical 
Wayne University 
1942 and served for four years 
Chemical Warfare 


f Capta n upon 


ineering fron 


Service 


* 


John A. Scott has been appoints 
head of the newly created and sté 
Petroleum Chemical Division 

Oil Corp He oined the Sin 
clair organization 
in 1954 as a 
hemical engineer 
in th Research 


and Development 


Scott transferred t 
ympany’s Corpus 


refinery, where he worke¢ 


lesign, construction and 
on of the alkylation unit 
d assistant to the 
n charge of 


vice presi 
research and de- 

lopment, he came to New York 

1945 He held this position until 
his most recent promotion. Mr. Scott 
is an active member of the American 
Institute of Chemical Engineers and 
the Society of Automotive Engineers 


Andrew J. Juhas and Aniello Vice- 
domini, both members of the Control 
Laboratory iff of Tide Water As- 
sociated Oil Co.’s Bayonne refinery 
have been promoted to supervisory 
positions 

Mr. Juhas has been promoted to 
supervisor of the analytical section 
He joined the company as an an 
alytical chemist in 1942. In 1944 he 
was promoted to group leader of the 
standardization section of the Con- 
trol Laboratory, the position he held 


most recent promotion. A 

Newark College of En 

with a degree in chem 

ical he was awarded his 

master g! n chemical engineer- 
ing by Stevens Institute in 1947 

Mr Vicedomini 

been 


analytical 
promoted 
standardization section 
pany as an an- 
chemist in 1946 He was 
awarde Ss r} 1 chemical 


former 
group 
the col 


alytical 


Iniversity in 


Evans has been elected vice 

f Shell Development Co 

nerly director of research 

Emeryville, Calif., research 

laboratories. F, C. 

Cutting, former 

manager of the 
Manufacturing 

Technological De 

partment in New 

York Head Of- 

has been ap- 

pointed 

to the vice presi 

dent of the Eco 

Develop 

ment Depart- 

ment. L. R. Gold- 
smith has su 

ceeded Mr. Cut- 

ting as manager of the department 

G. C, Walker, former manager of the 

Alkylation Department at the Wood 

tiver, TIL, refinery, has been ap 

pointed manager of the Cracking De 

partment. G,. A. Siegelman has been 

named to succeed Mr. Walker in the 

Alkylation Department, He was for- 


merly assistant 


assistant 


nomic 


Mr. Evans 


manager of the de 
partment 

Holder of a Ph.D. from the Uni- 
versity of Washington, Mr. Evans 
joined the company at Emeryville in 
1930 as a research chemist In 1934 
he was moved to Shell Chemical 
Corp.'s alcohol plant at Martinez 
to serve as assistant superintendent 
Two years later he _ returned to 
Emeryville and was named associate 
director of research in 1942, manager 
in 1947 and director of research in 
1949 

Mr. Cutting is a graduate of the 
University of Michigan with a Mas- 
ter's degree in chemical engineering 
He came to Shell in 1925 as a gas 
engineer at Tulsa. In the following 
years he progressed through adminis- 
trative and operating positions both 
in refineries and in Head Office- 
Manufacturing, becoming  superin- 
tendent of the Wood River Refinery 
in 1944 and manager of the Manu- 
facturing-Technological Department 
in 1946 

Following his graduation from the 
University of California where he 
majored in petroleum engineering, 
Mr. Golding joined Shell in 1932 in 
the control laboratory at the Marti- 
nez refinery In subsequent years 
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he held various technical and operat- 
ing positions in the refineries on the 
West Coast and, in the company’s 
San Francisco office After serving 
with the PAW from 1942 to 1944, he 
became superintendent of the Wil- 
refinery in 1946 and re- 
until 1949 when he was 
transferred to the Economic Develop- 
ment Department in New York 

Mr. Walker, holder of an A.B. de 
gree from the University of Colo- 
rado, joined the company in 1929 as 
an analytical chemist in the Wood 
tiver control laboratory 
He was named manager of the Dis 
patching Department in 1945 and two 
years later was 


mington 
mained there 


refinery s 


appointed to his for- 
mer position 

A graduate of M. I, T. where he 
majored in chemical engineering, Mr 
entered Shell's organiza- 
tion as a junior technical assistant in 
Wood 
mili- 


Siegelman 


the research laboratory of the 

tiver refinery Entering the 

tary service in 1942, he returned in 

1946 as a technologist at this refin- 

ery In 1947 he tech- 

nologist and was made assistant man- 
r of the department he now heads 
1948 


became senior 


K. EF. 


facturing for 


Kingman manager of manu- 
Union Oil Co Cali- 
fornia, has been named to com- 





OIL ano GAS 
BURNING 
EQUIPMENT 


Mechanical Atomizing Oil Burners 
Steam Atomizing Oil Burners 
Refractory Burner and MuMfe Blocks 
Industrial Gas Burners 

Low Air Pressure Oil Burners 

Fuel Oil Pump Sets 

Valves, Strainers, Furnace Windows 
Tandem Block Combustion Units 
Combination Gas and Oil Burners 


Detailed information gladly sent you 


vpon request 


NATIONAL AIROIL 
BURNER COMPANY INC. 


1297 Sedgley Ave. Philadelphia xs, Po 


Southwestern Division: 2512 So. Bivd., Houston 6, Tex 





(To obtain more data on 





pany’s board of directors. A gradu- 
ate of the California Institute of 
Technology with a degree in chemi- 
cal engineering, Mr. Kingman joined 
Union in junior chemist 
and advanced through several assign- 
ments to junior 1932 
He was an engineer in the develop- 
ment department from 1932 to 1935 
when appointed assistant superin- 
tendent of operations at the Los 
Angeles refinery, Two years later he 
was transferred to Oleum, 
Calif. refinery manager of 
the Los Angeles refinery in 1949 
and manager of the 
department in 1949 


1929 as a 


engineer by 


Union's 


became 
manufacturing 


Ralph R. Matthews, former execu- 
tive vice president of Battenfeld 
Grease and Oil Corp., is executive 
secretary of the Independent Oil 
Compounders Assn., whose headquar- 
ters are at 5040 Brookside Blvd 
Kansas City The association was 
organized in 1948 in St. Louis and 
held an annual meeting that fall in 
Chicago One of its prime objec- 
tives is to promote 
provements 


technological im- 
among its members in 
the compounding and manufacturing 
of lubricating oils and greases Mr 
Matthews had been with the Batten- 
feld company for over 20 years be- 
fore his retirement He is a widely 
recognized lubrication authority and 
is a contributor to PETROLEUM PrRoc- 
ESSING on that subject 

Joseph E, Carney has been appoint- 
ed assistant chief metallurgical engi- 
neer of Sun Oil Co, He joined Sun's 
metallurgical department at the Mar- 
cus Hook refinery in May, 1934, and 
was named chief inspector of the de- 
partment about ten years ago 

Mr. Carney received a B. S. degrees 
in chemical engineering at the Uni- 
versity of Pennsylvania in 1928 and 
worked for the Midvale Co. in various 
engineering capacities begin- 
ning his eareer with Sun 

H. M. Noel, engineer for 
Esso Laboratories, Standard Oil Co 
Elizabeth, N. J.. won the top award 
in the Regan Forge and Engineering 
Co. “International Contest" conducted 
during the annual API meeting. The 
award was a 19 jewel, 14 kt. solid 
gold case Hamilton wrist watch. To 
qualify for the award, Mr. Noel cor- 
rectly translated ten Regan _ testi- 
monials and identified the language 
used 


befor. 


process 


Robert E. Wilson, chairman of the 
board, Standard Oil Company (Ind.) 
has been appointed chairman of the 
Committee on Research of the Na- 
tional Association of Manufacturers 

The committee, which until 1951 
was a sub-committee of the NAM 
Committee on Patents and Research, 
was organized to consider questions 
and problems of industry relating to 


advertised products see page 312) 


science and technology, and to ad- 
vise the NAM on policies relating to 
scientific and technological matters 
The membership consists of 150 sci- 
entists and research workers from in- 
dustrial throughout the 
nation, Dr. Wilson is a national vice 
president of the NAM 


companies 


H. J. Monnik, chief engineer, Cat- 
alytic Construction Co., has been 
named project director of Catalytic’s 
Atomic Energy Division 

Mr. Monnik has been Chief Engi- 
neer and director of the Catalytic 
Construction Co., since its formation 
in 1946. Prior to this, he had been as- 
sociated with the Sun Oil Co. in its 
department for fifteen 
draftsman and 

project man- 
capacity, he was 


engineering 
years 
advancing to a 
ager. In the latter 
responsible for the mechanical de- 
velopment of many important inno- 
vations in oil refinery equipment. Mr 
Monnik has been identified with the 
development of Houdry - Catalytic 
Cracking Plants since their pilot 
plant stage in 1935 

He is a graduate of 
Poly. Inst. with a degree 
Engineering 


starting as a 


senior 


tensselae! 


in Chemical 


Three employes of the Tide Water 
Associated Oil Co. refinery at Ba- 
yonne, N. J., who have retired after 
than 50 years each with the 
have been honored at a 
Downtown Athletic 
Club, New York They are John 
Krzywoszynski, Elliott Russell and 
Thomas W. Welcher. 

Gold watches were presented to 
each by Vice-President B. I. Graves, 
director and chairman of the 
pany’s eastern division operating com- 


more 
company, 
luncheon at the 


com- 


mittee 

D. P. Parker, manager of the tech- 
nical and engineering division at So- 
cony-Vacuum's Lubrite plant, E. St 
Louis, is on temporary loan with 
seven other Americans as his crew to 
Vacuum Oil Co., Ltd. during con- 
struction of the Coryton refinery (se« 
What's Happening, April, 1950, p 
319), where he is in charge of tech- 
nical and engineering matters “It 
is very interesting,” he wrote, “to 
start with the fill and go on from 
there,” since the plant will be al- 
most new 

Socony-Vacuum Oil Co., Ine., has 
announced the award of $2,000 to the 
Department of Chemistry, Lehigh 
University, Bethlehem, Pa., for con- 
tinuation of a fellowship in analytical 
chemical techniques during the pe- 
riod from Feb. 1, 1951 to Feb. 1, 1952 

A total of 20 fellowships will be 
supported by Socony-Vacuum during 
the 1951-52 academic year at col- 
leges and universities throughout the 
country at a total cost of $40,000. 
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A VOLUME OF DATA 





. .. covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 2” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 2” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities 
Plants at: Carnegie, Pa.; Fontana, Colif.; Hamilton, Ont., Canada 


---------------- 


through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and I.D. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or — agany THE COUPON. 


Please send me one of your fitting and flange sheets: 


NAME 


POSITION 


COMPANY _ 


cry__. = _ ZONE __STATE -_ 
715-0351 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, III. 


| 

| 

| 

| 

STREET ADDRESS. 
| 

—_ 


Meee eee 
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EDITORIAL 


Still Fumbling Our Greatest Asset 


> IGHT months of war and well into rearmament finds 
“ the military authorities without a plan for making 
effective use of the scientific manpower of the nation 
n our mobilization program. The lack of understanding 
and the delay on this subject in Washington is hard to 
comprehend. Certainly World War II established the vital 
need of technically skilled workers in industry to achieve 
the mass production of weapons of warfar incorporat- 
ng new developments in science and engineering 

The need for making the most strategic use of all 
available scientific and specially skilled manpower in 
our rearming against another possible world conflict is 
greater now than in the last war. The number of men 
in industry with engineering and scientific training and 
with other specialized capaci s who are subject to mil 
tary call is much petroleum industry there 
are 200 times as lite ervists as in 1941 
Already many of these men hi en recalled into non 
pecialized military duties 

If our military forces take the field in full scale it 
will be against enemies whose total manpower we can 
not hope to match. Our chances for succes perhaps 
even for survival, will lie in making the fullest effective 
use of our industrial “know-how” to achieve ov 

ng superiority in weapons. The know-how 
only from the cientific and technically trained man- 
power in industry, employing the skill that experience 
brings. By the side of these men must be others trained 
in research, who invent and develop not only new weap 
ons but also the new tools and techniques ‘whic idustry 
uses to improve its operations. Equally pe n any 
long-range rearmament pri im must provision 
for selecting and educating in the iences an 


adequate number of young men to present 
professional workers in industry as i rvice end 

To end this draining away of our most valuable asset 
in rearming, through indiscriminately taking into the 
Armed Services both present reservists and inductees 
Scientific Manpower Ad 


Security 


under Selective Service the 


visory Committee of the National Resource 
Board has proposed a constructive and inclusive plar 
for the 


which can be keyed into a universal military training 


development and use of scientific manpower 
law. The Committee’s program ‘reviewed on 
has three recommendations: (1) to maintain a 
ous flow of students in training in critical 
fields essential both to military and supporting civilian 
activities; (: to establish properly qualified boards to 
allocate the available scientific manpower to both the 
Armed Services and essential civilian pursuits and (3) 
calling on the Defense Department to arrange means 
to insure the deferment of present military reservists 
in positions vital to defense production 

This three-point program has been presented before 
the Senate Armed Services Committee in hearings in 
Washington on the bill which will replace the present 
Selective Service Act expiring in July. The time is in- 
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VIEWPOINTS 


Opinions and 
Comments on 
Current Topics 


deed short to impress upon Cong urgency for 
including in the new law provisik the strategic 
use of the nation’s scientific manpower. Therefore, re- 
finers and others in the petroleum industry should make 
greater efforts to give Congress their views. The sooner 
such provisions are incorporated in the military training 


law the greater the safeguard to the nation’s future 


Maintenance Readies for Long Pull 


BE HE upkeep of operating units in refineries and gaso- 


line plants in the mobilization period, fortunately 
does not face the same critical problems that beset the 
plants at the start of World War II. Then many impor- 
items disappeared from suppliers 


Replacement equipment 


tant maintenance 
warehouses almost overnight 
such as pumps, motors and so on was frozen, to be allo- 

ated under strict priority to wartime plant construction 

At present many maintenance materials are still avail- 
able. However, the fact that our rearmament program 
is planned to extend over several years, with shortages 
not experienced today becoming progressively more acute, 
should be reflected in the current activities of the main- 
tenance staff. The proper steps taken now can anticipate 
and alleviate many future difficulties 


¢ t ¢ 


Inventories of equipment ir s replace- 
ent and repair parts should bs irefully studied to see 
yw long they can be made to last. Manufacturers’ recom- 
endations and accepted plant naintenance practice 
be reviewed to make sure that even small points 

the life of the equipment h as proper lubri- 


r exXan 


Australia’s Shale Oil Plant Closes 


QO NE of the world’s few commercial shale oil ventures, 
at Glen Davis, New South Wales, Australia, has 


hut down as a losing venture, despite its location in a 
ntinent entirely lacking in oil production and depend- 
ing solely on imports for its requirements. Financed both 
by private capital and government subsidy, the plant, 
which had been in operation since 1940, produced at the 
most some 2,700,000 gallons gasoline annually, at a 
st of 56 c/gal. During the war, a technical mission 
from this country went over to advise what could be 
lone to improve the Glen Davis operations 
Australia, like this country, has large deposits of rich 
oil shale. Perhaps that is as far as a comparison can go 
between the shale oil venture there and the proposals 
for commercial plants here to augment petroleum sup- 
plies on the West Coast. The best we have here in es- 
timates of costs for mining shale and refining the oil are 
those of the Bureau of Mines, based on economic studies 
in its synthetic liquid fuels program. In view of the mag- 
nitude of any commercial projects undertaken, Congress 
uuld well consider sending competent authorities to study 
the reasons for failure in Australia, and the mission 
should include other than Bureau of Mines technologists 
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Which Form of This Versatile Catalyst 
Suits Your Needs? 


BORON 
TRIFLUORIDE 


BF; 


Versatile Boron Trifluoride is winning an important place in industry as a 


catalyst ... and to meet today’s wide range of applications, Baker & Adamson 
offers BF in the forms process engineers find most suitable. 


As a pioneer in the field of fluorine chemistry, Baker & Adamson introduced 
BF, Etherate to industry a number of years ago and now ships it in tank car lots. 
Today BSA also offers BF; Compressed Gas and BF; Phenol Complex in com- 
mercial quantities. 


iExtensive production and research facilities place B&A in a preferred position 
to work with you in development of other BF derivatives or complexes to meet 
individual specifications. Information helpful in determining which form of BF; 


is best suited to your needs is available through any Baker & Adamson office. 


Uses of BORON TRIFLUORIDE as a catalyst 


Polymerization and co-polymerization of mixed unsaturates. 

Preparation of alkyl phenols. 

Selective esterification of mixtures of organic acids. 

Production of phenol formaldehyde type condensates and resins. 

nee aromatic and paraffinic solvents by polymerization of the olefins they 
contain. 


Modification of mixtures of esters and acids by polymerizing conjugated com- 
pounds selectively. 


Cyclization of natural and synthetic elastomers after polymerization or in starting 
from monomers. 
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SETTING THE PACE IN CHEMICAL PURITY SINCE 1882 


FINE CHEMICALS 


Complete stocks are carried here 





HEAVY 
INDUSTRY Li 


Fabricating and Machining giant-size 
parts for special equipment in heavy 
industry is normal procedure 

with Wyatt Metal & 

Boiler Works. 











